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Section  4224,  Public  Law  102-484,  October  23,1992 

This  rqx>rt  re^nds  to  the  above  statute.  It  is  an  assessmoit  of  the  potential  of  certain 
designated  Aimy  activities  to  promote  technology  transfers,  and  recommendations  on 
the  manner  in  ixduch  eadi  such  activity  nught  better  promote  such  transfers. 
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INTRODUCTION 


This  report  is  submitted  in  partial  satisfiurdon  of  the  requirenwnts  of  Section  4224  of  the 
Defense  Authorization  Act  (Public  Law  102-484).  The  subject  section  requires  the  following; 

(1)  An  assessment  of  the  potential  of  each  defiaise  laboratory  to  promote  the  transfers 
da»ribed  in  25 14(c)  of  the  titb  10,  United  States  Code,  as  adkied  by  subsectkn  (a). 

(2)  Recommendatioiis  on  the  manner  in  w^iicfa  each  sudi  laboratory  mi^  better  promote 
sudi  transfers.  [This  describes  «hat  each  lab  is  planning  to  do  to  improve.] 

(3)  A  description  ofthe  extent  to  vidiicheadisud  laboratory  has  iiiq>lemented  effectively 
the  plan  established  for  the  laboratory  under  subsectioii(c)  during  the  year  preceding  the 
date  of  die  report.  [This  initial  report  states  what  the  labs  are  domg  and  will  serve  as  a 
baseline  for  subsequent  reports.] 

(4)  Recommendations  of  the  Secretary  for  improvement  of  the  Federal  Defense 
Laboratory  Diversification  Program  ntablisb^  pursuant  to  such  section  2514(c). 

In  compliance  with  Section  4224,  this  rqx>rt  describes  the  capabilities  and  efforts  of  the 
designated  Army  activities  to  conduct  technology  transfer  with  the  private  sector.  Designated 
activities  have  been  selected  based  upon  the  criteria  spedfied  by  Congress;  ruunely,  laboratories 
wdiose  direct  funded  Research,  Development,  Test,  and  Evaluation  (RDT&E)  budget  is  more  than 
S50M.  The  Army  Research  and  Development  (R&D)  activities  so  selected  are: 

ARMAMENT  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTER  (ARDEC) 

AVIATION  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTER  (AVRDEC) 

BELVOIR  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTER  (BRDEC) 

COMMUNICATIONS-ELECTRONICS  COMMAND  RESEARCH,  DEVELOPMENT  AND 
ENGINEERING  CENTER  (CERDEC) 

EDGEWOOD  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTER  (ERDEC) 

MISSILE  COMMAND  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTER  (MRDEC) 
NATICK  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTER  (NRDEC) 

ARMY  RESEARCH  LABORATORY  (ARL) 

SPACE  AND  STRATEGIC  DEFENSE  COMMAND  (SSDC) 

TANK-AUTOMOTIVE  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTER  (TARDEC) 
WATERWAYS  EXPERIMENT  STATION  (WES) 

WALTER  REED  ARMY  INSTITUTE  OF  RESEARCH  (WRAIR) 


INTRODUCTION  (Continued) 

Locations  of  Designated  Army  Reporting  Activities 


Remote  Directorates  and  Their  Locations 


Aviatinm  RDfcK  renter 
Aerofli^itdynaiiucs  ■  Moffett  Field,  CA 
Aviation  ^plied  Tedmology  -  Ft.  Eustis,  VA 


Commonicatioiis-Electronics  Command  RD&E 

InteUigeoce  &  Electioaic  Warfue-  Warrenton,  VA 
Ni^  Visian  Electronic  Sensors  >  Ft.  Bdvoir,  VA 


Space  &  Strategic  Defense  Command 
Kw^alein  Missile  Range  ■>  Kwsyalein  Atoll 
Hig^  Enefgy  Laser  Systems  Test  Facility  -  White 


Sands,  MM 

Annv  Research  Laboratory 
Advanced  Conqnitatioaal  and  Information 
Sciences  -  APG,  MD 

Battl^ld  Environment  -  White  Sands,  NM 
Electronics  &  Power  Sources  -  Ft.  Monmoudi,  NJ 
Human  Research  and  Engineering  -  APG,  MD 
Materials  -  Watertown,  MA 
Suivivability/Ldhality  Analysis  -  APG,  MD 
Vdiicle  Propulskm  -  Clevelmid,  OH 
Vehicle  Structures  -  Hanqtfon,  VA 
Westons  Tedmology  -  AKj,  MD 
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It  is  important  to  note  that  many  other  Army  activities  actively  participate  in  Domestic  - - 

Technology  Transfer  but  do  not  have  a  direct  iiuided  RDT&E  budget  of  more  than  SSOM  and  . 

therefore  are  not  represoited  in  this  report.  I  j 
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The  activities  presented  in  this  Annex,  as  well  as  the  other  Army  R&D  activities,  are  hilly 
coordinated  in  their  Domestic  Technology  Transfer  efforts.  The  Army  Domestic  Technology 
Transfer  Program  Manager  has  ensured  that  all  of  the  Offices  of  Research  and  Technology 
Application  (ORTAs)  have  a  common  sense  of  the  direction  in  which  they  should  be 
concentrating  their  efforts.  This  coordination  has  enabled  the  Army  as  a  whole  to  excel  in 
Technolo^  Transfer,  rather  than  just  a  few  activities. 

The  Army  considers  Technology  Transfer  to  be  a  very  broadly  defined  term  consistent 
with  the  Stevenson-Wydler  Technology  Innovation  Act  of  1980.  A  key  element  of  the  Army's 
Technology  Transfer  program  is,  and  always  been,  based  on  developing  cooperative  R&D  efforts. 
These  collaborative  efforts  include  Cooperative  Research  and  Development  Agreements. 

The  report  is  structured  into  two  sections  as  follows; 

Section  I  includes,  for  each  of  the  twelve  Army  activities,  summary  sheets  which  detail  the 
particular  activity's  areas  of  expertise  and  thdr  unique  fadlities.  The  summary  sheets  are  followed 
by  data  sheets  which  describe  ffie  activity's  efforts  in  technology  transfer.  These  sheets  do  not 
completely  describe  the  activity’s  efforts  but  provide  examples  of  certain  types  of  efforts  that  they 
are  performing  and  how  they  relate  to  technology  transfer.  Finally,  there  are  each  activity's  plans 
for  enhancing  technology  transfer  for  FY  1994. 

Section  n  describes  a  few  success  stories  of  Army  technologies  commercialized  by  the 
private  sector. 
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SECTION  I 


ASSESSMENTS  OF  THE 
TECHNOLOGY  TRANSFER 
POTENTIALS 
AND 

FUTURE  PLANS 
FOR  IMPROVING 
DOMESTIC  TECHNOLOGY 
TRANSFER  OF  DESIGNATED 
ARMY  ACTIVITIES 


U.S.  ARMY  ARMAMENT  RD&E  CENTER 


ORTA:  Mr.  James  C.  Greenfield 
U.S.  Am^  ARDEC 
ATTN:  SMCAR-ASC 
Picatinny  Arsenal,  NJ  07806-5000 


PHONE:  (201)724-6048 
FAX:  (201)724-2934 
DSN.  880-6048 
E-MAIL:  jgreen@pica.army.niil 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 


Systems  -  Life-cycle  engineeritig  for  large  systems. 

Electronics  -  Bectnmics  design  and  test,  coaquiting  science,  and  algorithms. 

Electrical  Systems  -  High  energy  electrical  sy^ems,  design  and  test. 

Sensors  -  Sensor  systems  fusion  design/fedlities  for  acoustics,  infrared  (IR),  millimeter  waves  (MMW), 
magnetic,  radio  frequency  (RF). 

Quality  Assurance  •  Complete  quality  assurance  sy^ems  management,  non-destructive  testing  including 
X-Rays  fr>r  large  objects. 


Materials  -  Materials  engineeritig  in  oiganic,  metallic  and  ceramics  areas. 

Chemistry  •  Complete  chemical  laboratory/fecilides. 

Energetics  -  Formulation,  analysis  and  testing  of  eneigedc  materials. 

Manufacturing  -  Engineering  expertise  and  etpiipment  for  limited/large  quantity  manufacturing. 
Environmental  Engineering  -  Pollution  prevention  engineering,  waste  stream  reduction. 

Packaging  -  Environmental  sensitive  industrial  packagirig. 

Plastics  •  Technical  evaluation  center  fiir  die  Department  of  Defense. 

Testing  -  Engineering  expertise  and  fedlides  fin  environmental,  dectrical,  inwriiqmmi  and  non-destructive 
testily. 


UNIQUE  FACILITIES 

PropeDant  Surveillance  FacOity  -  Facility  is  equipped  widi  heated  chambers  triieie  large  quantities  of 
propdlants  can  undergo  aging  tests  to  determine  the  s^  lifetime  of  gun  propellants. 
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Explosives  and  Vi^arhead  Devdopment  Facility  -  The  eneisetics  laboratoo'  was  built  in  die  eariy 
1980s,  fiv  syodiesis,  analysis,  and  cfaaracterizatiao  of  eneisedc  materiak.  Warfa^  designs  are  developed 
by  MMng  2D  and  3D  hydrodynamic  codes. 

Environmental  Test  Facility  (Explosive)  -  The  &cility  is  a  specially  constructed  building 
approxiinatdy  SOO  ft.  long  for  ^  environnieatal  testing  of  oqilosively  loaded  munitions  and  hazardous 
materials,  udierein  environments  whidi  may  be  generated  are  vibration,  mechanical  shock,  high/low 
tenqieratuie,  humidity,  altitude,  and  pressure. 

Propellant  Fabrication  and  Test  Facility  •  The  &cility  permits  the  development  of  a  propdlant  fiom 
a  concqit  to  the  pmnt  udiere  it  can  be  type  clarified.  These  R&D  fedlities  include  explosion  proof  hoods 
widi  blow-out  wiiulows,  a  rmihi-milliai  dollar  instrumentation  suite  including  Infia-Red,  Ultra-Violet, 
Nuclear  Magnetic  Resonance  Spectrophotometer,  Hi^  Perftvmanoe  Liquid  Chromatograidi,  Gas 
Chromatogrsq}h/Mass  Spectrogrrqrh,  Liquid  Chromatograph/Mass  Spectrograph,  Chrcxiunographs, 

Electron  Spin  Resonance,  and  X-ray  and  Raman  spectrmneters. 

Armament  Technology  Facility  -  Presently  under  construction,  ARDEC's  new  Armament  Technology 
Facility  (ATF),  is  scheduled  to  be  q)erational  in  January  1994.  The  AFT  will  be  the  Army's  premier 
develqjment  site  for  small  and  cannon  caliber  (through  40tmn)  armament  systenis.  The  ATF  will  provide 
ARDEC  and  the  U.S.  Army  with  a  unique,  world-class  small  arms  and  automatic  cannon  caliber  wesqxm 
system  development  focility. 

Radiological  Facility  •  This  focilhy  is  dedicated  to  tlw  application  and  development  of  industrial 
radiogr^hy  and  other  forms  of  tKm-destructive  testing  for  use  in  evaluating  armament  items.  It  rq>resents 
a  unique  combination  of  laboratory  and  productiai  c^)abilities,  as  well  as  combining  the  handling  of 
explosive  (up  to  S,000  pounds)  with  the  qreratioo  of  hi^  energy  x-ray  and  odier  ladiatioa  equqmient. 

Electric  Armaments  Research  Facility  -  This  world  class  center  is  capable  of  firing  both  Electro 
Thermal  Chemical  and  Electro  Magnetic  guns  and  has  foe  appropriate  level  inflight  and  inbore 
measurement/instrumentation  systems  available  for  d«ra  gafoering  and  reductkn. 

Instrument  Laboratory  Suite  •  A  suite  of  seven  laboratmies  dedicated  to  die  developtnent  of 
measurements  in  support  of  armament.  Fields  of  analysis  include  signal  aiudysis,  microprocessor  system, 
analog  and  digital  hardware  design,  and  radar.  Woric  acconq>lished  wifoin  foe  suite  has  earned  3  patents, 
foe  Picafomy  Arsenal  Award,  and  foe  DqKUtment  of  foe  Army  Research  and  Development  Achievement 
Award. 

Imaging  Processing  Laboratory  -  Laboratory  dedicated  to  foe  develofnnent  of  measurement  systenis 
based  on  imaging  analysis  techniques  to  support  armament  developmeGi.  Recently  conqileted  a  project  ftiat 
improved  remote  measurement  accuracy  by  over  an  order  of  magnitiiA*-  ^us  work  has  been 

nominated  fat  the  Dqiartment  of  the  Army  Research  and  Devdofnnent  Adiievement  Award. 

Tdemctry  Engineering  Facility  -  This  fiuility  is  dedicated  to  the  design  and  development  of  high 
perftnmance  telemetry  hardware;  c^iable  of  withstandii^  the  set  h^ck  ftm^  wifo  die  fir^  of 

artillery  projectiles.  This  work  has  yielded  over  a  dozen  patents  and  foe  publication  of  many  tedmical 
pliers. 
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Radar  Cros»-Section  Measurement  Facility  •  This  fscUity  is  dedicated  to  the  measuraneot  of  the 
radar  reflectmg  signature  of  projectiles  and  small  rockets.  The  radar  has  the  fai^iest  rescdution  of  any 
bdlity  in  die  Department  of  dw  Army.  This  Polity  was  pivotal  in  the  ability  to  measure  the  pnftHmance 
of  highly  dynamic  projectiles. 

Molecular  Beam  Epitaxy/Integrated  Optics  FacDity  -  Suite  of  three  lalxnatcnies  dedicated  to 
optoelectronics  researdi  for  fire  control/smart  munitians.  This  fiidlity  provides  a  total  int^rated  optics 
research  capability  for  des^  fobrication,  and  evaluatiai. 

Anti-Tamper  Technology  Exploratory  Devdopment  Facility  -  This  focility  is  used  for 
exploratory  devdtqiment  and  fiforication  of  diin  film  dectrooic  devices  for  tanqier  protection  of  electronics. 
This  fiicility  indudes  a  2SOO  square  feet  Class  100  cleanioom. 

Air  Gun  -  An  interior  ballistic  simulatioo  duality  contains  2  inch  and  S  inch  gas  guns  that  provide  high-g, 
unidirectional  accderations,  and  a  ISSMM  gun  dial  gives  both  angular  and  linear  accelerations. 

Billion  Dollar  Prototype  Facility  -  Collocated  at  Watervliet  Arsenal,  the  Army's  only  inanufocturer  of 
duck  waU  cannons  widi  ^  capability  fiir  the  production  of  tube  forgings  in  the  rotary  forge  integrated  line 
for  the  conqilete  febrication  of  cannon  designs  ranging  firom  b<ve  sizes  of  40MM  to  ^  Navy's  16  inch 
gun. 

Fabrication  Facility  •  The  uniqueness  of  this  fecilrty  is  in  the  varied  type  and  quality  of  equipment  as 
wdl  as  the  building  in  which  the  shop  is  housed.  The  fecility  is  ^roximately  120,000  square  feet  with 
duee  bridge  cranes  (50  ton,  25  ton,  and  20  ton  capacities)  d^  transverse  the  length  of  the  main  building. 
These  allow  large  vdiicles  to  be  moved  throughout  the  building  for  modificatim. 

Weapons  Evaluation  Facility  -  Provides  a  total  wetqioo  system  evaluation  utilizing  ballistic  rail  gun, 
drop  tower,  shock  tower,  vibration,  fiagmentation,  power  gymnasticator,  thermal  shock,  vacuum  and 
dectromagoetic/radio  fiequency  interference  (EmMfI)  testing. 
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U.S.  Army  Armament  RD&E  Center  (Continued) 

OFRCE  OF  RESEARCH  AND  TECHNOLOGY  APPUCATION  (ORTA) 

ARDEC  laboratories  are  located  in  Picatinny  Arsenal,  NJ  with  a  small  group,  Benet  Laboratories, 
Close  Combat  Armaments  Center  located  off^>ost  at  Watervliet  Arsenal,  NY.  The  ORTA  at  ARDEC, 
Picatinny  Arsenal  siqiports  the  following: 

Fire  Support  Armaments  Center 
Close  Combat  Armament  Center 
Armament  Engineering  Direct(»ate 
Production  Base  Modernization  Activity 
Product  Assurance  and  Test  Directorate 
Odier  missirai  and  support  ofBces/activities 

One  full-time  ORTA  services  the  Benet  Laboratories  and  three  part-rime  persons  provide  support 
to  the  ORTA,  Picatinny  Arsenal.  Total  ARDEC  ORTA  effort  including  Benet  Laboratories  is  2.5  years. 
The  ORTA  budget  for  Fy92  was  $200K  and  $240K  for  FY93. 

Aggressive  actions  were  pursued  on  the  part  of  the  ARDEC  ORTA's  along  the  Domestic 
Technology  Transfer  guidelines  for  rruuiceting  technology.  Expo  participation,  patent  licensing,  CRDA's 
and  other  transfer  mechanisms.  Part-time  services  of  a  marketing  expert  were  obtained  to  assist 
accelerating  ARDEC's  cultural  change. 

Publidty: 

*  Fact  Sheets  on  individual  programs 

*  Participated  in  trade  shows 

*  Hosted  seminars 

*  Direct  contact  at  aU  levels  between  ARDEC  personnel  and  industry/academia 


TECHNICAL  REPORTS 


FY92 

FY93 

fthrouah  June) 

Submitted  to  DTIC 

162 

98 

PUBLICATIONS 


PY92 

FY93 

fthrouah  June) 

Approximate  Number  Published 

252 

179 

Section  I  -  Page  4 


U.S.  Army  Armamant  RE)&E  Center  (ContinuecH 


Typical  Publications  and  Forums: 

*  Aero^Moe  Sensmg  and  Proceedings 

*  Ameikan  Chemical  Society  Proceedings 

*  Defiase  Hdioopter  Woild 

*  Intemational  Artillery  Symposium  Proceedings 

*  Journal  of  Hiysical  Chemi^ 

*  Topical  Kfeetii^  on  Sur&oe  Roughness  and  Scattering  Proceedings 
Selected  Titles: 

*  Development  of  Molybdenum  Shaped  Charge  Liners  Producing  High  Ductility  Jets 

*  A  Nonlinear  Flexible  Point  System  for  Digital  Control  Research 

*  Projectile  Tracking  S^tem  Housing  Desifft  and  Mounting  Method  dc  Pro^eding! 

*  Non-Destructive  Testing  ofThidc  Composite  Structures 

*  The  Readiness  Growth  Model:  A  Quantitative  Analysis  of  Software  Risk 

*  Advanced  Fiel  i  Artillery  System  (AFAS)  Single  Weapon  Tinm-on-Target  (TOT)/Rate-of-Fire 
(ROF)  Eftectiveness  Analysis 


CONFERENCES  AND  SYMPOSIA 


FY92 

Fy93 

rthrouah  June) 

Approxina'te  Ntinber  Attended 

7 

13 

Selected  Conferences  and  Symposia: 

*  General  Electric  Armament  Systems  Department  bdq)endent  Research  and  Devdopment  Review, 
Burlington,  VT 

*  Thiokol  Independent  Research  and  Devdopineat  Review,  Picatimiy,  NJ 

*  1993  Predictive  Technology  Synq)osium  and  Exhibition,  Orlando,  ^ 

*  28tfa  Annual  Guns  and  Ammunition  Technical  Meeting,  Monterey,  CA 

*  Simulatian  Conference,  Randdph,  NJ 

*  43td  Annual  Bomb  aixl  Warhead  Tedmical  Meeting,  Albuquerque,  NM 

*  AFAS/FARV  Future  Armored  Resupply  Vehicle  Technology  Days  for  Industry,  Parsippany,  NY 

*  Aimnunidon  Sumnut,  Tysons  Coiner,  VA 


EXCHANGE  PROGRAMS 

ARDEC  is  an  active  participant  in  exdange  programs.  As  exaiiqile,  ARDEC  has  effected  a  six 
month  exdiai^  of  our  Public  Infimnation  0£Bce  (PIO)  ofiBoer  wife  a  New  Jersey  niamiaceutical 
oonqrany. 
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RDT&E  CONTRACTS 


Fy92 

R  OF  CONTRACTS 


136 


funding 


$39.3  M 


FY93 

R  OF  CONTRACTS 


67 


FUNDING 


$37.8  M 


GRANTS  AND  COOPERATIVE  AGREEMENTS 

Donations  of  Equipment  to  Universities: 

A  program  to  donate  equipment  to  tmiverstdes  including  Historically  Black  Colleges  and 
Universities  (HBCU)  is  being  structured  in  1993. 

URl  and  Centers  of  Excellence:  FY92  FYQS 

University  ofPittsburgh-Natiimal  Defense  Center  for  Environmental  $5.0  M  $24.0  M 

Environmental  Excellence 

University  of  Rochester -Center  for  C^cs  Manu&cturing  $5.4  M  $0.2  M 

University  ofTexas- Center  of  Electro  Mechanics  $6.6  M  $8.0  M 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


F^ 

PHASE  I 

SBIR  FI 
f92 

PHASE  II 

JNDING 

FI 

PHASE  I 

^93 

PHASE  II 

$885  K 

$4,565  K 

$962  K 

$5,541  K 

USE  OF  LABORATORY  FACILITIES 

ARDEC  Laboratory  focilities  are  utilized  for  mission  support  and  minimally  used  by  industry. 
Occasionally,  a  contractor  will  use  the  focilities  in  foe  course  of  performance  of  an  Independent  Resoucfa 
and  De  .  'mrent  project.  The  Bailment  ^teement  is  foe  mechanism  foal  is  eirq>loyed  for  fois  use  of  foe 
focilities.  ine  Bailment  Agreement  is  a  type  of  licensing  agreement  that  allows  for  foe  use  of  foe  focilities 
and  equipment  at  no  cost,  so  long  as  they  are  returned  in  foe  same  shape  as  they  were  received. 


COOPERATIVE  R&D  AGREEMENTS  (CRDA) 


4 

6 
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Active  CRPA'sTMw: 

*  To  develop  environmentally  conscious  manufacturing  tools  consortium 
Partner  Govemment/Indiistry 

*  To  develop  rum-destructive  technology  applications  for  brieves  and  highway  construction 
Partner  State/Govemment 

*  To  develop  and  commercialize  a  motion  alarm  device  which  will  sense  onset  of  epileptic  seizure 
in  infants 

Parnier  HeaMi  Industry 

*  To  develop  composite  material  applications  for  Mass  Transit  System 
Partner  Industry 

Non-Monetarv  Contributions: 

*  Personnel  to  evaluate  partners  and  technical  requirements 

*  Facilities  and  equipment  erqrected  in  the  future 

Reasons  for  Backlog: 

*  Time  required  to  develop  and  n^otiate  intellectual  property 

*  Time  required  to  develop  and  n^otiate  liabilities 

*  Time  required  to  develt^  and  n^otiate  data  rights  and  releases 

INTELLECTUAL  PROPERTY 


PATl 

NUMBER 

ISSUED 

5NTS  DURING  FY92 
NUMBER  OF 
APPLICATIONS 

i  FY93  (through  Jv 
NUMBER  OF 
LICENSES 

me) 

AMOUNT  OF 
ROYALTIES 

19 

42 

1 

$899.98 

Selected  Patent  Titles: 

*  Collision  Centrifugal  Atomization  Unit,  5,149,063 

*  Nitrocubanes;  5,214,222 

*  Method  and  Device  for  Measuring  Fluid  Velocities;  5,2 1 8,866 

*  Slide  Scfety&op  for  Pistols  and  Other  Snuill  Arms;  5,129,172 

Selected  Patent  Application  Irtles: 

*  System  for  Analyzing  Measurement  Data 

*  An  Insensitive  ^rgetic  Material 

*  Coaxial  SCR  Switch 

*  High  Temperature  Superconducting  Ehctromagnetic  Light  Sensor 
Number  of  CRDA's  That  Provide  Trade  Secrets:  4 

Backlog  in  Patent  Applications:  ARDEC  has  a  backlog  of  58  patent  plications  ^diich  is  due  to  die 
loss  of  one  attorney.  There  has  been  one  unfilled  GS-13  patent  attorney  poshion  since  October 
1992  which  is  erqiected  to  be  filled  in  the  very  near  term. 
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Attorneys  Supporting  DTT:  Theiioniialstaffcoa5istsofdifeepatettatt(xiie)«k)catedatPicatil^ 
Mifaidi  handle  all  intdkctual  matters  for  the  fonnerAMCCOM  including  Rock  Island,  Picatii^ 
Arsenal,  Water^diet,  and  Edgewater  Arsenal.  The  present  cumulative  salary  is  $208,934. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

ARDEC  was  an  active  particqnnt  in  tfie  TRP  for  1993.  A|^roximatdy  SO  Technical  Topics  were 
identified  and  partnering  was  pursued  wifo  ten  TRP  submissions  resultant.  ARDEC  ofifeied  ten  engineers 
to  the  Advanced  Research  Projects  Agency  (ARPA)  for  TRP  proposal  reviewer  assignments. 


INTERACTIONS  WITH  NON  DOD  ORGANIZATIONS 


Typical  Interactions  with  Other  Government  Agencies: 

*  Work  with  the  Dqiartment  of  Energy  in  the  form  of  cooperative  technical  program  development. 


Typical  Interactions  with  State  and  Local  Governments: 

*  Signed  a  Memorandum  ofUnderstanding  with  the  Science  and  Technology  Commission  of  New 
Jersey  on  28  April  1993. 

*  A  specific  tedinology  oriented  agreement  has  been  signed  with  the  State  of  New  York. 

Typical  Interactions  with  Industry: 

*  Contractor  Independent  Research  and  Development  Prc^ram  where  ARDEC  interfoces  widi  nxxe 
than  SO  Companies. 

*  An  advisory  panel  congxised  of  industry  executives  r^ularly  meets  with  ARDEC  management. 


Typical  lnteractions  with  Academia: 

*  Hosts  die  Science  and  Technology  Connnission  meeting  whidi  is  conqxised  of  academia,  industry, 

and  state  executives. 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 

In  1994,  we  will  inq)iDve  our  DTT  process,  structure  a  plan,  devise  a  data  ocrilectioo  and  access 
system  diat  will  allow  easy  access  to  DTT  data  for  identificatian  of  ARDEC  technology  and  management 
rqiocting,  anrf  af^ly  technology  marketiog  techniques  to  ARDEC  intellecfual  property. 

Facets  of  the  ARDEC  DTT  1994  Prottnun  will  include: 

1.  Completionof  ARDEC  Wide  DTT  Policy  and  Procedures  Manual 

The  product  of  diis  effort  will  be  a  sii^  document  diat  all  personnel  can  use  as  a  source  book  Rv 
Doinestic  Technology  Transfer  and  will  include  streamlined  procedure  outlines,  forms  for  die 
wiitiatirtn  of  n^otiadon,  and  DTT  process  suggestions  for  ARDEC. 

2.  Training  of  ARDEC  Staff 

Conqiledon  and  presentadoo  of  a  DTT  training  program  that  will  cover 

*  Intellectual  prc^ierty  for  scientists  and  management 

*  CRDA  and  Pat^  Licensing  Agreements  (PLA)  contents  and  operation 

*  Tedmology  evaluation  from  a  business  perspective 

*  Dual-sise  planning  considerations  fi>r  ARDEC  researdi  projects 

*  Guidelines  for  formation  ofARDEC  and  private  sector  coqierative  teams  for  proposal 
considerations. 

3.  Intellectual  Property  Inventory 

Building  on  die  skills  transferred  durii%  staff  training,  an  inventory  of  ARDEC  irrteUectual 
property  and  a  commercialization  assessment  will  be  created  usirig  the  data  base  already  created  by 
DoD  Form  1498.  A  commercialization  rating  scale  will  be  developed  as  part  of  our  overall  plan 
process.  It  will  cmnbine  die  ownership  of  technology  with  the  potential  for  commercialization. 

4.  Mailceting 

Utilizing  die  technology  with  the  highest  commercialization  rating  emerging  from  the  intellectual 
property  inventory  as  a  start  point,  we  wiU  ^ly  technology  push  and  puU  techniques  to  readi 
businesses  and  institutions  diat  are  likdycanditoes  fry  technology  transfar.  We  will  utilize  both 
ARDEC  sponsored  and  odier's  expositions  and  conventions,  technical  presentations  by  our 
scientists  and  odier  word  of  moudi  opportunities,  lirikages  widi  professimal  organizations  lil«ly  to 
be  interested  in  our  technology,  and  where  apprcpriate,  direct  mail,  and  magazine  and  newsletter 
articles. 
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U.S.  Army  Armament  RD&E  Center  (Continued) 


5.  Outreach  Efforts 

ARDEC  DTT  initiatives  will  be  ofifered  at  every  reasonable  occasion,  mcluding  the  New  Josey 
Small  Business  Expo,  the  ARPA/ARDEC  eovironmental  exposition,  the  AMCCOM  Advanced 
Planning  BrielBng  for  Industry,  foe  AUSA  Erqxrsition  in  Washington,  D.C.,  and  foe  NASA  TECH 
2003  exhibition.  This  group  represents  our  first  quarter  schedule.  Interactions  have  been  initiated 
wifo  tire  signing  of  a  Memoranda  of  Understanding  (MOU)  with  similar  state  and  local  government 
organizations  in  1994. 

6.  Technolr^  Data  Base 

We  intend  foat  tiiis  system  will  be  utilized  by  those  neediiig  to  review  the  technology,  focilities,  and 
ecpiipment  available  at  ARDEC  for  possible  CRDA  use,  by  management  to  determine  and  monitrx^ 
foe  status  of  each  DTT  project  to  avoid  missing  deadlines  and  by  those  needing  to  generate  reports 
on  die  overall  progress  of  our  DTT  program.  This  system  will  also  be  very  useful  to  the  l^al 
office  for  patent  actions.  ARDEC  vvill  work  with  amther  Federal  s^ency  that  has  devel(q)ed  a 
technolt^  transfin'  data  handling  system. 

7.  Laboratory  Facilities  and  Equipment  Data  Base 

ARDEC  has  a  very  substantial  amount  of  special  and  expensive  equipment.  When  businesses  and 
institutions  need  assistance  as  part  of  a  DTT  project,  or  use  of  special  equipment,  a  centralized 
inventory  offocilities  and  equipment  will  be  available  to  assist  all  parties.  We  intend  this  inventory 
to  be  especially  useful  to  small  businesses  seddng  assistance. 

8.  Standard  Form  CRDAs  and  PLAs 

The  basic  Army  CRDA  is  a  13  page,  single  spaced,  contract  foat  is  nicely  crafted  for  a  strain 
finward  business/ARDEC  technology  transfin’  project.  It  is  ix]>t  as  appropriate  for  the  usual 
ARDEC/University  or  ARDEC/State  technology  sharing  project  or  a  multiple  party  cross4icensing 
developmental  project.  Three  difierent  base-line  CRDA  forms  will  be  prqpared  and  mad:  available 
to  all  ARDEC  personnel  in  die  ARDEC  DTT  manual  to  serve  as  examples.  The  same  process  will 
bellied  to  die  PLA.  The  goal  of  our  DTT  program  is  to  involve  each  individual  scientist  and 
o^ineer  in  die  DTT  process.  All  must  be  comfi^table  wifo  CRDAs  and  PLAs  and  must 
understand  die  general  purpose  of  each  type  of  agreement.  After  discussions  wifo  a  business  or 
ofoer  institution,  eadi  scientist  or  engmea  should  be  able  to  sdect  one  of  foe  CRDA  or  PLA  fixms 
for  use  as  the  n^otiating  stiawman  so  foat  a  reasonable  draft  CRDA  can  be  created  between  the 
scientist  and  die  private  party  for  riqiid  management  review  and  ^roval.  This  ^iproach  intends 
to  reduce  die  time  all  parties  must  spend  on  CRDA  fiirmation  and  to  utilize  foe  diousands  of 
scientists  and  engineers  instead  of  creating  extensive  bottle  necks  at  management  and  l^al  offices. 
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U.S.  ARMY  AVIATION  RD&E  CENTER 


ORTA:  Mr.  Quistos  Tsoubanos 
ATTN:  AMSAT-R-NS 
4300  Goodfellow  Blvd. 

St  Louis,  MO  63120*1798 


mONE:  (314)263-1075 
FAX:  (314)263-1397 
DSN:  693-1075 
E-MAIL: 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Aeromechanics  -  Aerodynamics;  design  mediodcdo^;  perfixmance/airloads;  vibratioD;  structural 
(^'oamics/stability/loads;  congHitatioaal  fluid  dynamics  (CFD);  handling  qualhies/fli^  controls;  and 
aeroaooustics. 

Structures  -  Structural  analysis;  composite  manufacturing;  structural  dynamics;  structural  int^ri^, 
maintenance  rq»air  techniques;  crashwordiiness  testing;  fatigue  testing  (rf  rotor  blades;  and  static/dynamic 
testing  of  rotorcraft  conqwnents. 

Airvehicle  Design  -  Aircraft  preliminary  design;  system  synfliesis  and  analysis;  aikl  advanced  ooocqits 
study. 

Propulsion  -  Turboshaft  engine/drive  system  techncdogy;  aerc/tfaerino^iiainicAiiechaiucal  design, 
analysis,  and  test  of  ermine  conoponents  and  controls;  eogine  environmental  protection  system; 
bearings/seals/gears;  advanced  material  spplicatkxi;  turboshaft  engine  perftmnanoe  cyde  analysis; 
medumical  systems;  and  propulsion  system  int^ratwo^perfimnanoe  aimlysis. 

Simulation  -  Simulations  and  snnulatws  to  tqrresent  conqrlex  Army  aviation  q^stems;  evaluation  of 
sinnilator  quality  and  efifectiveness;  hi^  fiddhy  engineoingfanmned  sinnilation  oqrabiihies;  design  of 
experiments  in  dm  simulation  environmenti  and  die  of  eqgineeriitg  wmiiiatifin  wifti  diggimilar 

fidelity  simulators  in  distributed  integrated  simulation  qrplications. 

Human-Machine  Integration  -  Conqniter-aided  design  and  analysis. 

Airworthiness  -  (Qualification,  test,  and  evaluation;  and  system  q)ecificatioo  conqrliance. 

S]rstenis  Int^ration  -  Rotmeraft  subsystems  to  include  visionics,  weapons,  flight  oontrds,  aviooics, 
contrd  di^lays,  passive/active  survivability  ooncqrts,  engines/drivettains,  rotens,  airfiames,  and  secondary 
systems. 

RdiabOity/Accountability  -  Esqrert  systems  fin  aircraft  maintenance;  combat  maintenance  tedmiques 
(rapid  rqiairl  for  hdicopters;  field  rqiair  of  conyosite  materiak;  AnAnant  rfiapirtgrifie  fer 
systems;  tuibiiK  engine  ground  test  systems  and  procedures;  aviation  ground  support  equipment;  and 
helicopter  external  cargo  handling  systems. 

SurvivabilityA^nlncrability  -  Anatysis,  simulation,  mnrfeiing  and  testmg  fijr  both  passive  awH  active 
threats. 
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UNIQUE  FACILITIES 


Affffmwliiiiiq: 

Subsonic  Tunnel  -  Wind  tunnd  (14*  x  22*),  Veitical/Short  Take-Off  and  landing  (VSTOL),  200  knots, 
variable  test  sectioo,  flow  visualizatkn  and  diagnostics,  acoustics  capabilhy,  and  hover  cdl. 

40*  X  80*  X 120*  Wind  Tunnd  -  Wind  tunnel  widi  full-scale  test  oqtability  (maxinium  300  knots  fix  40* 
X  80’  and  maximum  100  knots  for  80*  x  120*). 

7*  X 10*  Wind  Tunnels  -  Flow  visualization,  low  speed  (200f  knots)  tunnel,  control  leqxmse,  and 
maneuverability. 

Anechoic  Hover  Chamber  -  Hover  chamber  acoustics  and  anechoic  cafiability. 

Water  Tunnd  -  Water  tunnel,  low  Reynolds  Number,  low  speed  tunnel,  flow  visualization,  and 
foice/balanoe  measurements. 

Fluid  Dynamics  Laboratory  -  Wind  tunnel,  dynamic  stall  focility,  flow  visualization,  and 
interforametry  tedmiques. 

Flight  FacOity  -  Full-scale  rotofciafi/flill-scale  fligln  test,  airloads,  acoustics,  and  instrumented  blades. 

DH-dO  Black  Hawk  •  Flight  control  handling  qualities,  variable  stability  tystem,  extensive 
instrumentation,  vision  aid,  and  helmet  mounted  display  system. 

Computational  Capabilities  •  Engineering  analysis,  blade  element  models,  flight  contrd  law  models, 
stability  derivatives  and  fiequeoQr  response  formats,  sdution  of  contrd  iiqnits  for  qredfic  maneuvers, 
wake^performanoe  analysis,  acoustics  analysis,  blade  design  analysis,  rotorcraft  perfimnance  analysis, 
finite  dement  structural  analysis,  rotm  and  vdiicle  trim  prediction,  hover  and  fli^  performance  codes, 
stability  derivatives,  notar  and  fim-in-fin  performance  nxxids,  and  rotary  and  fixed  wing  preliminary 
(size,  weight,  drag,  prc^nilsian,  etc.). 

Test  Equipment  -  \^bration  and  modal  analysis,  rotor  track  and  vibration  diagnostics,  and 

modal  property  analysis. 

Structures: 

Structures  Lab  -  Fabrication  and  test  of  rotorcraft  structures,  static,  fotigue  and  vibratioo  testing  of  fiiU- 
scak  bebcopter  airfifame  and  rotor  blades,  composite  fiforication  madiiiKry,  vacuum  formir^  filament 
winding,  and  non-destructive  test  fimility  consisting  of  radiogrtq>hic,  ultrascnic,  flietmograidiic,  and  edify 
current  tests. 

Computational  Capabflity  -  Aircraft  structural  analysis,  finite  dement  analysis,  Congnitw-Aided 
Drafting  (CAD),  cradi  growfli  analysis,  and  planer  fiame  arialysis. 
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U.S.  Army  Aviation  RD&E  Center  (Continued^ 


Surviv«baitv: 

Countemneasurcs  Test  Facility  -  Infiared  (IR)  countenneasiires  and  counter-detectiao,  IR  siqipiesskn, 
indow  and  outdoor  test  ranges,  test  data  lecording  and  analysis,  and  design  and  simulation  of  IR 
sqyiessers. 

Ballistic  Test  Range  for  Aircraft  Component  Survivabflity  (BTRACS)  -  Ballistic  design  criteria 
and  vulnerability  evaluatioa,  two  outdoor  and  one  indoor  fully  instrumented  test  ranges,  full-scale  aircraft 
and  oonqKnent  testing,  fuel  recovery  systems,  and  Annor  Piocii^  Incendiary  (API)  and  Hi^  Explosive 
Incendiary  (HEI)  up  to  30  mm  in  caliber. 

Secure  Computer  Facility  •  Secure  data  processing  for  susceptibility/survivability  analysis,  RF  and  IR 
signature  prediction/detect,  suscq)tibility  evaluatioo,  air-to-air  and  air-to-ground  mission  survivability 
analysis,  and  signature  and  strucbiral  analysis. 

Computational  Capability  -  Engineering  analysis  and  signature  predictioo/detection. 

Propulsion: 

Computational  Resources  -  Analysis  of  rotary  wing  engines  and  transmissions,  engine  performance 
analysis,  comprehensive  mission  analysis  program  (helicopter),  finite  element  structural  analysis,  heat 
transfer  analysis  (steady  state),  coirplex  chemical  conposition  (combustion),  bearing  analysis,  combustor 
criteria  design  validation,  shrouded  propeller  analysis,  and  transmission  wei^  analysis. 

Flight  Simulation: 

Crew  Station  R&D  FacUity  (CSRDF)  •  Fixed-base  fli^  simulator  for  crewstation  R&D 
(configuration,  pilot  Helmet  Mounted  Display  (HMD)  symbology,  and  speech  iiqnit/output  command  and 
recognition  systems),  3  blue/red  team  statioas,  fiberoptic  HMD,  one  or  two-seat  cockpit,  Tecfanical  Cento' 
can  simulate  1 1  odier  aircraft,  S19  threats,  20  moving  targets,  and  zero  feet  visibility. 

Vertical  Motion  Simulator  with  Interchangeable  Cabins  (VMS/ICABS)  -  Moving  or  fixed-base 
simulate-  for  investigating  handling  qualities  of  rotmeraft.  Short  Take-Off  and  l.8WMtmg  (STOL)  and 
Vertical  Take-Off  and  I.anding  (VTOL)  aircraft,  4  interdiangeable  with  virtual  image  TV  di^lay,  6 

Dtfftes  of  Freedom  (DOF)  motion,  acceleration  and  vdodties,  sound  generation  system,  and  pilot  and  co¬ 
pilot  positioos. 

Rotorcraft  Aircrew  Systems  Concepts  Airborne  Lab  (RASCAL)  -  In-flight  shnuiatnr  fix 
investigatioo  and  validation  of  advanced  control,  display  and  guidance  concepts,  n^ified  llH-60  aircraft, 
int^rated  panel  and  hehnet-mounted  diqrlays,  fiiU  authority  %-by-wire  flight  controls  wife  mwrfianicai 
badoip,  safety  pilot,  and  evaluation  pilot  codqnts,  and  RASCAL  is  fully  instrumented. 

Flying  Laboratory  for  Int^[rated  Test  and  Evaluation  (FUTE)  -  In-fli^  simulator  for 
crewstation  and  man-machine  and  engineering  investigation,  modified  AH-15  aircraft,  Apadie  Pilot  Night 
>fision  System  (FNVS),  reconfigurabfe  vmce  iiqrut/outyut  system,  fli^  symbedogy,  and  fully  int^rated 
instrumentation. 
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Helicopter  Human  Factors  Research  Facility  (HFRF)  -  Part-task  simulator  laborattxy,  fixu  part- 
task  siniulatois  to  investigate  geograidiic  orientation,  visual  cues  simulator,  voice  actuated  controls,  and 
pilot  dedskawnaking. 

Aircrew/Aircraft  Integration  Program  (A3I)  •  Analytic  human  fitctors  modds  for  ooooeptual  design 
oi  rotorciaft  crewstatioos.  design/analysis  worksta^  Ma^Madiine  Int^ratkm  Design  and  Analysis 
System  (MIDAS)  widi  gr^riiics,  integnted  human  befaavkn,  and  performance  modds. 

Display  Technology  Research  Simnlaton  (DIRS)  -  Facility  with  various  simulauns  for  inqrtoving 
di^lay  tedmofogies,  ambient  Ijghtine  simulator,  interchangeable  oodqnts,  study  adverse  lighting  effects  on 
displays,  part-task  simulates. 
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OFHCE  OF  RESEARCH  AND  TECHNOLOGY  APPUCATION  (ORTA) 

The  AVRDEC  has  ooe  ORTA  persoo  at  each  of  its  two  remote  directorates  in  additiop  to  its  St 
Louis  farilitieg  Eadi  of  the  diree  ORTA  personnel  devote  only  a  pratioo  of  their  time  to  ORTA  functioos. 
The  aggr^ate  ORTA  effort  is  die  equivalent  of  1/2  man-year  per  year  at  a  cost  of  ^roximately  S54  K 
annually.  Addidonal  Domestic  Technology  Transfer  (Dl^  activitks  are  perdmned  by  Scientists  and 
Engineers,  clerical,  and  l^al  staff  These  efforts  are  estimated  to  be  at  least  1/2  man-year  per  year  and  die 
costs  are  not  sqiaiat^  identifiable  as  DTT  costs. 


Publicity: 

*  Tedmology  Display  and  die  American  ffelicopter  Society 

*  Articles  in  Army  and  NASA  periodicals 

*  Direct  contact,  by  all  levels,  with  industry  and  academia 


TECHNICAL  REPORTS 


IllSilliSRIlIRSiBllllllllllllllim 

FY92 

FY93 

rthrouah  June) 

Stibmitted  to  DTIC 

50 

18 

PUBLICATIONS 


PUBLICATIONS 

FY92 

FY93 

fthrouah  June) 

Approximate  Number  Published 

18 

40 

Typical  Publications  and  Forums: 

*  Aircraft  Survivability 

*  Army  Aviation  Association  of  America 

*  Aviation  Digest 

*  Journal  of  the  American  ffelicopter  Society 
Selected  Titles: 

*  Cost-Effective  Production  of  Helicopter  Erxrgy  Absorbing  Subfloor  Structures  with  Advanced 
Thermo-Plastic  Composites 

*  The  Applicability  of  Electrical  Drive  Accessories  for  Turboshqft  Engines 

*  AH-64A  Apache  Helicopter  Intelligent  Fault  Locator 

*  Ballistic  Survivable  Army  Aircraft  Structures  Technology  Developed  at  Applied  Aviatitm 
Technology  Directorate  (AATD) 

*  FEDS:  The  Arrny's  Next  Generation  Engine  Test  System 

*  Systematic  Application  ofHolometric  Synthesis  for  Cost-Effective  Flight  Load  Monitoring 
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CONFERENCES  AND  SYMPOSIA 


FY92 

Fy93 

fthrouah  June! 

Approximate  Number  Attended 

6 

13 

Selected  Conferences  and  Symposia: 

*  Low  Obsovable  Materials  SynqMshun,  F<xt  Eustis,  VA 

*  The  Technical  Cooperative  Program  (TTCP)  Aircraft  Etrgine  Life  Usage  Predictioo  and  Condition 
Monitoriiig  Works^,  M^Uiamsburg,  VA 

*  Hdicopter  Military  Operatians  Techrxdogy  Specialist  Meetmg  (HELMOT  V),  A^^Uiamsburg,  VA 

*  Annual  American  SodetyofMedianical  Engineers  (ASME)  Gas  Turbine  Conference,  Chairman 

*  American  Institute  of  Aoonautics  and  Astronautics  Guidance,  Navigation,  and  Control  Conference 

*  American  Institute  of  Aeronautics  and  Astronautics  ^>plied  Aerodynamics  Conference 

*  Armual  Ftvum  of  the  American  Helicopter  Society 

*  Aerotedi 


EXCHANGE  PROGRAMS 

Selected  Exchange  Programs: 

*  Polytechnic  University  •  Professors  wcnk  with  AVRDEC  researchers  to  develop  items  sudi  as  the 
rotor  acoustic  predictioo  medmdology. 

*  Bell  Helicopter  and  Sikorsky  •  Researchers  work  on  blade  design  analysis. 

*  Boemg  Helio^rters  •  Work  on  computational  human  engineeting  tods. 

*  University  of  Tennessee  Space  Insritute  -  Professors  wmk  with  AVRDEC  researdiets  to  develop 
rotor  hover  and  ft)rward  fli^  perforrtumce  codes  ft>r  distributioo  to  industry. 

*  US/Germany  Scientist  and  Engineer  Exchar^  Program 


RDT&E  CONTRACTS 


vJL'iiJ' 


rY92 

ER  OF  CONTRACTS 


96 


funding 


$33.9  M 


a*Jy!: 


FY93 

ER  OF  CONTRACTS 


61 


FUNDING 


$29.3  M 


Selected  Contracts  to  Conunercialize  Technology: 

*  Second  Generation  Conyrtfaensive  Hdicopter  Analysis  System  (2GCHAS)  Maintenance  & 
Enhanoetnem  Contracts  (two  contracts) 

Coromerc««l«T**««"'  The  devdopment,  enhancement,  and  validation  of  comptdiensive  engineering 
software  far  rotxwcraft  analysis  and  design  to  enable  U.S.  manufacturers  to  develop  mrae  oqtable 
ocanrnercial  arid  inilitary  rotorcraft.  This  contract  will  enable  U.S.  industry  to  increase  dieir 
competitive  edge  over  fixeign  helicopter  marmfacturws  who  do  not  have  access  to  sudi 
comprehensive  analysis  software. 
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*  Flow  Aialysis 

Deacrintion:  Helps  in  predicdog  helicopter  perfannaiioe.  SiluMrsky,  McDoaneil  Douglas 
Hdicopter  Coip<vatkxi,  and  Bdl  Hdicopters  all  now  have  the  software. 


GRANTS  AND  COOPERATIVE  AGREEMENTS 


Massachusetts  Institute  of  Tedmdogy  -  RoUm-  G»tit^ 

Geoigia  InjUitirte  of  Techndogy  -  E^qjerimental  Model  Rotex’  ftx  Aeroelasdc 
Ejqteriments 

University  of  Pennsylvania  -  Continued  Development  of  a  JACK  3-D 
Anthropometric  Model 
Hampton  University 


FY92  FY93 
$60K  $60K 
SISOK  N/A 

$30K  $30K 

N/A  $60K 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


SBIR  FUNDING 


FY92 

I 


FY93 


$1,169  K 


$5,917  K 


$1,514  K 


$4,821  K 


USE  OF  LABORATORY  FACILITIES 


Various  Conqnnies  -  Use  of  erqrerimental  aeromechanics  &cilities  on  a  case-hy<ase  basis. 
Federal  Aviation  Administration  -  Use  of  fli^  research  aircraft. 

Boeirig  -  Use  of  computatioiial  facilities  under  a  data  exchange  agreement. 

Boeing  Helicopters  -  Conducted  ballistic  testing  of  RAH-66  Comandie  helicopter  drive  shafts  at 
die  AATD  test  fiKtlity.  Level  of  Effort:  30  man-days. 


COOPERATIVE  R&D  AGREEMENTS  (CRDA) 
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Active  CRDA’s  Titles: 

*  DeveU^fHnent  of  a  Portable  Field  Repair  System  for  Congtosite  Aircraft 
Paitner.  Indua^ 

*  Ballistic  Testing  High  Performemce  Armor  Components 
Partner:  Industiy 

*  Mission  Planner  Technical  Assessmem 
Partner  Industiy 

*  Fh^  Demonstration  of  Advanced  Digital  Flight  Control  System  (ADFCS) 

Partner  Industry 

Non-Monetarv  Contributions: 

*  Teduncal  personnel  used  in  the  perfomancet^CRDA's 

*  Government  Furnished  Equipment  (GFE)  aircraft 

*  Cominiter  services 

*  Use  ^dieAATD's  Ballistic  Test  Range  for  AiicraftCoaqiaoeot  Survivability  fiicility  for  ballistic 
testing 


INTELLECTUAL  PROPERTY 


PATENTS  DURING  FY92  &  FYdS  (through  June)  I 

NUMBER 

NUMBER  OF 

NUMBER  OF 

AMOUNT  OF 

10 

6 

7 

$37.7  K 

Selected  Patent  Titles: 

*  Mdtimetal  Conposite  Gear  Shaft 

*  Apparatus  for  Resin  Transfer  Molding 

*  Radial  Jnf^  Particle  Separation  Method  and  Apparatus 

*  Imprcpted  Turbine  Engine  Interstage  Seal 

*  Harness  Air  Bag  Assembly 

*  Auto  Stngj  Retractor/Tensioner 

*  Snitched  Reluctance  Generator  ^stem  with  Fault  Recovery  Ctqtability 

*  Loss-Compensated  Multiplexing  Fiber-Optic  Sensors 

Selected^gatent  Application  Titles: 

*  SdART-Actuated  Rotor  System 

*  AMediod  for  Prothtcing  a  Blade  Deidr^  or  Power  Producing  System  for  Rotary  Wing  Aircraft 

*  Protective  Hardside  Cavers  for  Vehicle  Surfaces  Application 

Number  of  CRDA's  That  Provide  Trade  Secrets:  4 

Baddog  in  Patent  Applications:  Baddog  is  due  to  die  wnldoadofpatent  servicing  attorneys  at 
Aviation  and  Troop  Command  (ATCOM),  St.  Louis. 
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Attorneys  Supporting  DTT:  There  arc  currently  two  Attorney  Advisers  (non-patent  attwneys) 

sufqxxting  DTT  at  AVRDEC.  The  travel  budget  is  $3K  per  year.  The  attorneys  i^rvide  periodic 
training  seminars  to  r^arding  patent  application  procedures  u^iile  undersooriitg  the 

inqxMtance  of  die  Army  Domestic  Techixdogy  Transfer  agenda. 

TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

The  AVRDEC  is  actively  supportug  die  TRP  by  providirig  technical  supprat  for  die  evaluation  of 
die  proposals  in  die  Structures  and  Materials  Technology  Focus  Area.  In  addrdan,  tedmical  support  is 
proiiided  to  evaluate  proposals  submitted  under  Broad  Agency  Announcements  (BAA)  to  ARPA  for 
advanced  armcN’  tedirology  programs  and  to  Army  Research  Laboratory  (ARL)  fra*  chermcal/bitdogical 
decontamination. 


INTERACTIONS  WITH  NON-DOD  ORGANIZATIONS 

The  AVRDEC  makes  direct  contact  with  non-DOD  organizations  at  all  levels.  This  is 
accoir^lished  dirou^  Indqiendent  Research  and  Develofunent  (IR&D)  reviews,  technical  interdiange 
meetings,  data  exdiange  agreements,  unofficial  co(^>erative  programs,  and  tedmical  courses  ixdiidi 
AVRDEC  provides,  llie  imyority  of  the  ifitwaftinns  are  involved  in  developing  and  applying  rotcncraft 
aeromedianics,  simuladan,  ^  manmachine  int^;ration  technology. 

Typical  Interactions  with  Other  Government  Agencies: 

*  Federal  Aviation  Administratioa  -  Joint  crashworthiness  researdi  programs 

*  Drug  Enforcement  Agency  •  Advised  on  and  introduced  radar  for  identifyiiig  helicopters 

*  National  Aeronautics  and  Space  Administratioo  •  Helicopter  crash  testiiig  to  investigate  inqiroved 
aircrew  restraint  systems 

*  National  Aeronautics  and  Space  Administration  -  Fli^  test  and  analysis  of  rotorcrafl  long  range 
acoustic  propagation 

*  National  Aeronautics  and  Space  Administration  -  Suppmt  Vertical  Take-Off  and  Landing 
Effectiveness  in  Combat  Tactical  Ri^mes  (VECTR)  prpgram  by  analyzing  signatures  of  several 
cmcqitual  VTOL  designs 

Typical  Interactions  with  State  and  Local  GovOTimwits: 

*  Local  Public  Schools  -  Judge  Sdenoe  Fairs 

Typical  lirteractions  i\ith  Industry:  AVRDEC  conducts  tedmdogy  interchaiige  with  the  fidlowiiig 

industries  by  tedmical  presentations,  program  reviews,  visits  to  facilities,  and  witnessing  of  testii^; 

*  Bodng 

*  SfloHsky 

*  Bell  Jfelioopter 

*  Lycomir^ 

*  Smitii  Industries 

*  Brunswick  Defense  Craporation 

*  GE/Garrett 

*  Scientific  Atlanta 

*  McDonnell  Douglas  Helicopter  Corporation 
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Typical  Intwactions  with  Academia: 

*  Iowa  State  -  CampatalkDal  Fluid  Dynamics 

*  Hampton  University  -  Computatiaoal  Fluid  Dynamics 

*  Lhiiversity  of  Illinois  •  Context,  Computatioo,  and  Conq>lexity:  Ai^lications  to  Aviation  Diq>lay 
Design 
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U.S.  Army  Aviation  RD&E  Center  (Continued) 
PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 


The  foUowiog,  listed  by  topic  are  our  plans  for  improvii^  foe  promotioD  of  tedmcdogy  transfer 
from  foe  AVRDEC. 

1 .  Laboratory  Technical  E}q)ertise 

The  AVRDEC  now  cooperates  folly  wifo  foe  Federal  Laboratory  Coosoriivan  (FLC)  for 
Tedinology  Transfer,  foe  National  Tedmerfogy  Transfer  Center  (NTTC),  and  foe  R^iooal 
Technology  Transfer  Centers  (RTTCs)  in  establishing  databases  listing  sources  for  technical 
eqiettise.  The  AVRDEC  will  focus  efforts  to  increase  foe  number  of  citatioas  of  our  Scientists 
and  Engineers  in  foese  databases. 

2.  ORTA 

The  AVRDEC,  being  geographically  dispersed,  has  part-time  ORTA  staff  at  each  of  its  three 
locatkms  rafoer  than  a  single  ORTA  staffed  with  one  foll-fone  equivalent.  Efforts  will  be  made  to 
allocate  mrae  resources  to  DTT  efforts,  bofo  in  man-hours  and  travel  foods,  to  expand  our 
outreadi  program  and  to  training  in  DTT  methods  and  processes  offered  by  foe  FLC  and 

ofoers. 

3.  Conferences  and  Symposia 

The  AVRDEC  intends  to  participate  in  one  of  the  Govennnent/Industry  Tedmdogy  Transfer 
ConferetKes,ifone  is  plamiedfoat  features  our  broad  areas  of  technology.  The  AVRDEC  also 
intends  to  participate  in  all  semi-annual  FLC  meetings  to  take  advantage  of  foe  training  and 
netwenking  opportunities. 

4.  SBIR 

The  AVRDEC  will  afford  special  cousideration  to  those  SBIR  projects  that  exhibit  a  hi^  d^ree 
of  commercialization  potent.  Also,  SBIR  research  topics  will  be  chosen  with  a  view  toward 
dual-use  potential. 

5.  Imeractions  with  Non-DoD  Organizations 

When  invited,  foe  AVRDEC  has  provided  pandists  to  such  events  as  economic  devdc^nrient 
conferences  sponsmed  by  state  a^  local  government,  teebndogy  foirs  sponsored  by  members  of 
Congress,  and  business  develoimient  conferences  qxmsored  by  academia  and  othCTS.  In  foe  future, 
foe  AVRDEC  will  oqrand  its  outreach  to  publicize  our  availability  for  such  events. 
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U.S.  ARMY  BELVOIR  RD&E  CENTER 


ORTA:  Karen  Gordon 

US.AnnyBRDEC 
ATTN:  SATBE-HS 
Fort  BeKoir.  VA  22060-S606 


PHONE:  (703)704-2279 
FAX:  (703)704-1810 
DSN:  654-2279 

E-^4AIL:  kg(vdon@bdvoir-enih4.ainiyjnil 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Bntdefidd  Deception  -  Physical,  oomnninication,  and  dectronic  (miihispectral)  decqitian  devices  diat 
emulate  real  equipment  Expertise  in  visual  display  techniqiies,  diennal  infiaied  (IR)  signatures,  radar 
signatures,  and  computer  controlled  radio  communicatioos  systems. 

Bridging  -  Military  tactical  bridgii^  systems  (assault,  support,  and  Line  of  Communication  (IXK) 
bridgm^.  Expertise  in  soil  stabilization;  organic,  grr^diite  epoxy,  and  tbermoplasdc  composites;  structural 
design  techniques;  laimehing  techniques;  adhesives;  structural  medianical  joints;  automated  fid)rication  and 
testing;  hydrides;  high-strength  aluminum  alloys;  and  nretal  matrix  materials. 

Construction  Equipment  -  Bulldozers,  scoop  loaders,  conqnctors,  tatiqrers,  scrapos,  graders, 
badchoes,  cranes,  pUe  drivers,  bituminous  melters  and  hot  mix  plants,  water  distribuhns,  concrete  mixers, 
paving  machinrs  (asphalt),  rock  crushers  and  screening  plants.  Expertise  in  earthworkii^  coostnictko, 
paving  and  sutBuang,  quarrying,  pneumatic  tods,  and  autonomous/robotics  technology. 

Countermine  Systems  •  Detection  of  mines,  minefields,  and  booby  traps;  neutralization  of  mines; 
protective  measures;  and  marking.  Erqrertise  in  projectmg  signatures,  directed  energy,  reactive  munitioos, 
dispersed  eiqrlosives,  acoustic/seismic,  unintentiooal  emissions,  xnay  photon,  IR,  bade  scatter  tedmedogies, 
short  pulse  radar,  ground  penetratioo  radar,  hi^  power  microwaves,  reactive  fiagments,  dectromagnetic 
systems,  and  wave  form  generation. 

Electrical  Power  -  Electric  generators,  auxiliary  power  units  (APUs),  1-  and  2<man  pmtable  genetatms, 
vehicle  int^tated  power,  and  dectric  drive.  Expertise  in  noise  and  heat  suppression,  vehicle  in-line 
generators,  hi^  power  and  energy  density  pulsed  power,  small  engines,  rotatirig  machinery  materials,  pulse 
power  madiirwry  and  transfimnns,  energy  storage  devices,  and  microprocessor  controls. 

Environmental  Control  -  Air  conditioners  and  heaters  for  field  use.  Etqtertise  in  microdimate  oodir^ 
equipment,  modular  beat  powered  cooling,  power  generation,  space  beaters,  and  refiigeraiit  techndogy. 

Fuel  Handling  Equipment  -  Ofif-shore  focilhies  for  super  tankers,  stmage  tanks,  punps,  fiher- 
sqiarators,  testing  laboratories,  dispensir^  systems.  Expertise  in  collapsible  fiidstmagetardcs,  variable 
flow  rate  pumps,  tank  materials,  command  and  control  automated  equipment,  high  pressure  hosdines,  fiid 
flhratioo,  pipdine  components  and  surveillance,  and  operation  and  control. 
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Fuds  aod  Lubricants  •  All  fuels,  hibiicsnts,  antifieeze,  brake  fluids,  greases,  and  preventative 
compounds  fix’  ground  veliicles.  Expertise  in  long  term  stability,  multipurpose  use  (e.g.,  engine  oils  used  in 
transmission  and  hydraulic  systems),  non-flarrunabiUty,  accderated  fuel  qualification,  lubricants, 
alternative  fuds,  preservatives,  corrosion,  quality  monitors,  and  fud  cleanliness. 

Low  Cost^w  Observable  Multispectral  Technology  >  Multi-spectral  materials,  lightwei^ 
scToens,  paints,  and  coatiiigs.  Expertise  in  near  IR  and  radar  signature  reduction  or 
ffHmtutum  low  cmissivity  coatings,  thermal  IR  simulation,  near  IR  spectral  iruudimg;  nmhiqrectral 
cnatings  and  fliin  films,  IR  thermal  suppression.  Ultraviolet  (UV),  visual  and  near  IR  reflectance,  and 
thermal  IR  emissivity. 

Marine  Craft  -  Army  Watercraft  (e.g.,  tugs,  inland  and  coastal  service  and  logistic  craft,  li^ders), 
marine  salvage,  heavy  cranes,  harbor  service  boats,  heavy  lift  limiters,  container  transfer  system, 
causeways,  and  soil  gtahiliratinn  tedmiques.  E>q)ertise  in  marine  engineeririg,  hi^  sea  state  operatioos,  air 
cushion  lighters,  cargo  transfer  during  hi^  sea  states,  arxl  Logistics-Over-the-Shore  (LOTS)  operations. 

Physical  Security  -  Physical  measures  to  safi^uard  personnel,  equq)ment,  fedlhies,  and  documents 
against  espionage,  sabotr^,  AnnagB  and  theft.  Erqjertise  in  intrusion  detection  sensors,  data  processmg, 
ahrm  displays,  assessment,  deterr^  response  equipment,  status  monitOTs,  remote  data  collectors,  closed 
circuit  tdevision,  entry  control,  PolyvinyUnidene  Fluoride,  and  fiber  optic  cables. 

Supply  Distribution  •  Material  Handling  Equipment  (MHE)  (robotics-assisted  self-dqrloyable  forklift 
trucia,  wardKxise  and  all  wdieel  drive  ftnklifts,  cranes),  Gmtainer  Handling  Equipment  (CI^,  railway 
equipment  including  the  Trident  A  Boxcar,  and  MILVAbrs  (containers).  Expotise  in  containerizatioo, 
movement  of  supplies,  and  autcxnated  cargo  handling. 

Support  Equipment  -  Diving  equipment,  air  cranpressors,  industrial  gasses,  mobile  tool  sets,  and  fire 
fi^itir^. 

Topographic  equipment  •  Downsized  Direct  Support  Section  (DDSS),  Automatic  Int^rated  Surv^ 
InsUument  (AISI),  Position  and  Azimudi  Determinii^  System  (PADS),  and  digital  conq)asses. 

Water  Supply  -  600  and  3000  gallon  per  hour  Reverse  Osmosis  Water  Purification  Units  (ROWPU). 
Esqrertise  in  production,  treatment,  cooling,  beating,  quality  evahiation,  storage,  distribution  (collapsible 
tardcs,  punqrs,  hoselines,  and  pipelines),  reverse  osmosis  membranes,  and  recycle/reuse  of  water. 


UNIQUE  FACILITIES  AND  EQUIPMENT 

Anechoic  Chamber  -  A  microwave  anecboic  chamber  usable  in  fiie  VHF  to  K  (100  MHz  to  10  GHz) 
fiequency  band.  The  chamber  is  22*  x  40' x  22’ and  has  a  6’ x  6.5’ entrance.  The  diamber  is  equipped  with 
two  Scientific  Atlanta  azimuth  over  elevation  positioning  pedestals  and  a  polar  reomder. 

Bridge  Test  Facility  -  A  covered  fecility  to  ^iy  static  and  dynamic  (^lic  loads  up  to  200-tons  to 
bridge  structures  up  to  ISO’ lot%  by  40' wide  by  20*  hi^.  The  fecility  has  an  acquisition  system  wife  128 
channels  to  monitor  and  record  test  data  and  90  channels  to  monitor  and  record  instrumentation  data. 
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CUnuitic  Test  Chambers  -  One  laige  chamber  for  altitude  and  tenqieratuie  and  two  smaller  chambers 
fix  altitude,  tenq)eiature  and  humidity.  The  large  chamber  (32‘  x  14*  x  13*)  has  an  altitude  range  of  0- 
3S,000foet  and  a  tenqreratuie  range  of-80d^rees  to +160  d^iees  Fahrenheit.  The  smaller  diambers  (IT 
x9'x9'and  14'x  12*  x  90  have  a  temperature  range  (^-6S  degrees  to +160  d^rees  Fahrenheit  and  a 
relative  humidity  range  of  3S%  to  98%. 

Fud  and  Lubricants  Researcb  Facility  •  This  29,600  square  feet  fecility,  in  San  Antonio,  Texas,  is 
staffed  by  Soodiwest  Researdi  Institute  (SwRI)  personnel.  The  fecility  has  numerous  labs  such  as  the 
Petrdeum  Researdi  and  Testing,  Analytical  Instrumentatioo,  Combustor,  Engine,  and  Bendi  and  also  has 
a  large  engioB  test  fecility  and  a  fuel  stmage  facility.  Specialized  test  equipment  for  hydraulic  fluid,  grease, 
antifleeze,  solid  film  lubricant,  and  emrosion  testing. 

Mine  Lane  Facility  -  An  indoor  fiudlity  for  testing  mine  detection  devices  against  mines  and  booby 
trsq)s.  Has  six  sqnrate  lanes,  each  with  a  different  s(^  type,  and  computer  data  cdlection  capability. 

Watercraft  Test  FacUity  -  A  protected  fieshwater  basin  (off  die  Potomac  River)  for  testing  shallow 
draft  boats,  water  craft,  and  floating  bridges.  The  fecility  has  a  laundi  ranq)  and  a  docking  pier  with  fuel, 
water,  and  electiical  service. 

Water  Purification  Membrane  Test  Facflity  •  A  fecility  to  bench-scale  and  pilot-scale  test  water 
treatment  tedumlogies  vdiich  has  access  to  a  large,  natural  firesh  water  source. 

Shock  and  Vibration  FacUity  with  RaU  Hump  Test  -  Full  scale  shock  and  vibration  testirig  and  full 
scale  rail  hunq)  tests  with  ehfaer  gondola  or  box  car. 

Explosive  Test  FacUity  -  Ten  foot  diameter  steel  sphere  for  high  e>q>losives  up  to  10  lbs.  Equipped  wife 
fixir  instrumerrtation  and  two  viewing  ports. 

Corrosion  Test  FacUity  -  For  accelerated  salt  spray  testing  of  medianical  components. 

Camouflage  Research  and  VulnerabUity  Assessment  Lab  -  The  radar  arch  is  a  horizontal 
inq)lementation  of  the  Standard  NRL  radar  ar^.  Measures  transmission  and  bi-static  reflectioo  between  4 
and  lOCHlz. 

ASHRAE  16  and  ASHRAE  37  Chambers  -  Testing  of  environmental  control  equipment  against 
ASHRAE  specifications. 

Compressor  Calorimeter  -  Rate  ouqnit  of  refrigerant  conq>ress(xs. 

Other  Instruments  -  Hi^  Performance  Liquid  Chromatogr^by;  reverse  osrnosis  dement  test  stand  (2- 
1/2",  6",  and  8"  dements);  Nuclear  Magnetic  Resmumce  Spectrometer,  low  terrqierature  torque  tester.  Gas 
Guomatogrrqrh-Mass  Spectrometer,  Fourier  Transfixm  Infiared  Spectrophotorneter,  Portable  OU 
Spectrpgriqihic  Analyzer,  Pressure  Differential  Scanning  Calorimeter,  and  Hi^  Tenqjerature  High  Shear 
Wscometer. 
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OFRCE  OF  RESEARCH  AND  TECHNOLOGY  APPLICATION  (ORTA) 

Hie  ORTA  is  contained  within  die  Industrial  Liaison  OfiSoe  at  BRDEC.  The  Industrial  Liaison 
QfiBoe  had  two  enqiloyees  during  FY92  and  the  first  quarter  of  FY93.  ORTA/Domesdc  Tedmology 
Transfin*  (DTT)  fimctions  consumed  1/2  ntan*year  per  year  widi  a  Iwdget  of  SS6K.  During  FY93,  a 
Tecfancdogy  Seardi  Team  was  established.  This  team  consists  oftecbnical  representatives  fixxn  the 
directorates  and  will  devote  a  total  of  1/2  man-year  towards  ORTA/DDT  fiuKtioos. 

*  Listed  in  the  Industry  Guide  to  Federal  Laborat(nies  in  the  Mid-Atlantic  R^on 

*  Listed  in  die  Federal  Laboratory  and  Technical  Resources  Guide 

*  Federal  Laboratory  Gnsortium  Meetings 

*  Govemment/Industry  Technology  Transfer  Conferences 

*  Advanced  Plannir^  Briefings  for  Industry 

*  Logistics  Ejqiosition 

*  NASA  Techrology  2002  Conference 


TECHNICAL  REPORTS 


TECHNICAL  REPORTS 

FY92 

FY93 

Ithrouah  June) 

Submitted  to  DTIC 

25 

2 

PUBLICATIONS 


PUBLICATIONS 

FY92 

Fy93 

fthrouah  June) 

Approximate  Number  Published 

44 

37 

Tvpicoj  Publications  and  Forums: 

*  Amiy  RD&A  Bulletin 

*  Defiaise  and  Security  Review 

*  ENGINEER  Professional  Bulletin 

*  Energy  and  Fuels 

*  Milrtary/Business 

*  The  Australian  Corps  of  Engineers 

Selected  Titles: 

*  Polarizati<m  Effects  on  Nearfield  Radio  Wave  Sensing  of  Buried  Anomalies 

*  Improved  Oxlators  and  Sequestrants  for  Army  Water  Purification  Units 

*  Predictions  of  the  Radar  Cross  Section  of a  Camouflaged  Target 

*  Effect  ofLow-Lubricity  Fuels  on  Diesel  Pumps,  Part  n  -  Laboratory  Evaluations 

*  htfluence  of Particle  Six  on  Sensitivity  of  Composite  Explosives 

*  Electric  Power  Parametric  Model 
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CONFERENCES  AND  SYMPOSIA 

ConfasngwAltendgl:  $4 

Selected  Conference&^and  Symposia: 

*  MobOity/Countermobility  Modding  and  Simulatian  Sympoahim,  Livennoie,  CA 

*  U.S.  Hovercraft  Society  Wmter  Meeting,  F(xt  Meyer,  MD 

*  Joint  OQ  Analysis  Program  International  Conference,  Pensacola,  FL 

*  Intemalional  CkMofluncarboos  (CFC)  and  Halon  Ahemadves  Conferences,  Washington,  DC 

*  Vehicle  Tedmdogy  Symposium,  Dearbmn,  MI 

*  Countersorvdllence,  Concealment,  and  Deceptkm  Syn^xisium,  Fort  Walton  Beadi,  FL 

*  Fourfti  Tunnel  Detection  Symposium  on  Subsurfece  Ei^loration  Tedmology,  Gdden,  CO 

*  Ground  Target  Modelir^  and  Validation  Conference,  Hou^iton,  MI 

*  Army  Science  Conference 

*  Institute  of  Electrical  and  Electronic  Engineers  (IEEE)  Intematianal  Conference  on  Neural 
Networks,  San  Francisco,  CA 


EXCHANGE  PROGRAMS 

During  FY92  and  FY93,  BRDEC  hosted  four  scientists  aird  engineers  under  die  Intematiooal 
Scientist  and  Eiigineer  Exdiange  Program,  for  one  year  each.  In  additkn,  BRDEC  has  partidpated  every 
year  in  fee  Army  Researdi  Office  (ARO)/Battelle  Summer  Program  fiv  Ihiiversity  and  Hi^  Sdtod 
FaculQ^.  Typically,  5-7  educators  take  advantage  of  fee  ARO/Battelle  Summer  Program  eadi  year. 


ROT&E  CONTRACTS 


FY92 

>ER  OF  CONTRACTS 


250 


fdnding 


$75.9  M 


FY93 

S  QF  gQFmPTff 


209 


fdnding 


$60.3  N 


Selected  Contracts  to  Commerdalize  Technology: 

*  Identificatioo  of  Biocides  ftn- Reverse  Osmosis  Water  Purification  Systems -SBIR  Contract 
Commercialization:  Water  purification  systems 

*  DetectionofLandminesbylJlttaWidd)and(Inq)ulse)Radar  Array  Systems -SBIR  Contract 
Commercjaii^^^'  Detection  rtf' fuel,  water,  and  power  lines  burM  at  various  dqpfes 

*  ActiveNoiseaiid\^brationCanoellationfi>r  Auxiliary  Power  IMts- SBIR  Contract 
Commerciali»ti«w  Quietii^  auxiliary  power  units  sudi  as  refiigetation  units  on  over  ftie  road 

refirgeration  vans.  Other  rqrplications  would  include  (juietirig  most  any  type  of  rotatirig 
madiinery. 
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*  Beclrotytk  Sterilizatkn  of  I^jtabk  W 

Description:  Uses  mixed  oxkiaitts  to  remove  Ae  taste  of  cfalorinatioo  fiom  disinfected  water.  Cunently 
being  used  in  some  diird  wcxld  communities 

*  Thennoplastic  Pdymer  Matrix  Cooqxjsite  Bridge 

Description:  Is  an  advanced  oonqxmte  that  has  been  used  to  produce  a  U^itweigbt  oon^oshe  towbar 

*  Water  Purificatkn  Using  Reverse  Osmosis  Multi-Qement  Modules 

Description:  The  nwdules  are  now  being  used  to  treat,  store,  and  distribute  potable  water  in  emergency 
shelters 


GRANTS  AND  COOPERATIVE  AGREEMENTS 


Donations  of  Equipment  to  Universities: 

*  University  of  Florida  •  Laboratory  Equipment 

*  Ifoward  University  -  Technical  a^  Military  Engineering  Periodicak 


URI  and  Centers  of  Excellence: 

*  Georgia  Tedi  Research  Institute  •  Materials  Metrology  Radom  and  LO  Materials  Consortium 

*  University  of  Delaware  •  Infiastructures 

*  \qiginiaPdytechnicInstituteandStateUniversity,  Center  of  Innovative  Tedmology,  and  Ronrem 
Aqua  Systems  Conqumy  •  Failure  Analysis  of  Plastic  Reverse  Osmosis  Multi-Element  Module 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


FI 

PHASE  I 

SBIR  FT 
(92 

PHASE  II 

1NDIN6 

PHASE  I 

$246  K 

$1,367  K 

$348  K 

FY93 


■PHAgE..H 


$2,596  K 


USE  OF  LABORATORY  FACILITIES 

Selected  Uses  of  Fatalities: 

*  15  Various  Conqumies- Used  mine  lanes  test  fimility  to  test  and  cdlect  data  on  vaiioiis  techniques 
for  detectmg  buried  mines  or  odier  buried  objects.  Level  of  Effort  Over  500  testing  hours  during 
Fy92andFY93. 

*  Fihntec  Corpoiation,  Fluid  Systems  Corpcnatioo,  and  Ffydranaudc  Corporation  -  Test  and 
evaluation  of  foe  reverse  osmosis  elements  aixl  associated  equipment  fim  eadi  company 

*  SARRATT  Acquisition  Management,  Inc.  -  Test  and  evaluatioa  of  SARATTs  Scddier  Fi^iting 
Covers. 

*  AM  General  Ccnpcxatioo- Live  foe  testir^oftwolE^  Mobility  Multipurpose  WhededVdiicles 
(HMMWV). 

*  SimuhLIncorpcMated -Live  foe  testing  offoree  of  Simuld'sUH-60BladdiawkhdicoptBr  pilot 
seats  for  installation  into  a  standard  Hi^  Mobility  Multipurpose  Wheeled  Vdiide. 
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COOPERATIVE  R&D  AGREEMENTS  (CRDA) 


1 

2 

Active  CRDA's  Title: 

*  Evaluation  of  Non-developmental  Con^ressed  Air  Foam  Systems 
Paitner  State  Govennnent  and  Federal  Lab(»atoiy 

Non-Monetarv  Contributions: 

*  Tedmical  personnel 

*  Test  Polities  and  equipment 

Reasons  for  Backlog: 

*  Lack  of  personnel 


INTELLECTUAL  PROPERTY 


PATENTS  DURING  Fy92  1 

t  FY93  (through  June) 

NUMBER  1 

NUMBER  OF  I 

1  NUMBER  OF 

AMOUNT  OF 

3 

1 

1 

N/A 

Patent  Titles: 

*  3  Color  IhermallR/Visual  Camouflage  System;  5,077,101 

*  PVC  Support  Bracket  or  Retainer  for  Grenade  Bodies;  4,993,324 

*  Mine  Clearing  Rake;  5,198,608 

Patent  Application  Title: 

*  Mne  Clearing  Rake 

Number  of  CRDA's  That  Provide  Trade  Secrets:  4 

Backlog  in  Patent  Applications:  The  current  backlog  indudes  21  invention  disdosures,  several  of  vdiich 
may  be  paten^le.  The  backlog  is  due  to  the  vacant  ofdie  Patent  Attorn^  position  durii^  all  of 
FY  92  most  of  FY93.  The  essential  duties  ofdie  vacant  Patent  Attorney  position  have  been 
performed  by  Patent  Atbnneys  from  odier  Army  Agencies,  Aough  have  been  unable  to  devote 
a  significant  blodcofdidr  time  to  die  prosecutioo  of  patents.  Reduction  ofdiebaddog  is  hoped  to 
be  acconqilished  tiirou^  die  use  of  tenqxnary  details  of  qualified  personnel,  use  of  contract 
personnel  assistance  vbere  iqipropriate,  assistance  of  Patent  Attorneys  widiin  other  Army 
oiganizatioos  and/or  aggressive  recruitii^  v^ien  organizational  realignment  issues  are  settled  and 
hiring  restrictions  are  lifted. 
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Attorneys  Supporting  DTT:  There  is  one  Patent  Attorney  position  widiin  the  center  Aoiigb  it  is  vacam 
L^al  office  personnel  provide  advice  on  Technology  Transfer  actions  inchidhig  agreements, 
pirtiwK.  licenses,  and  CRDAs.  ^proximateiy  1/Stfa  man-year  per  year  has  been  eiqxnded  on 
DDT  duriqg  FY92  and  FY93.  Travel  expenses  are  provided  by  client  qxmsms. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

BRDEC  has  qient  approximatdy  S5  K  in  manpower  and  resources  to  supp(»t  tile  Advanced 
Research  Projects  Agoicy  (ARPA)  TRP.  These  efifbrts  have  consisted  of  discusti^  between  BRDEC 
Scientists  &  Engineers  (Sd£)  and  industry  concerning  potential  proposals.  At  least  two  oonqianies  are 
consideriiig  submitting  proposals,  for  BRDEC  may  sui^xirt,  to  ARPA  in  response  to  tte  TRP. 


INTERACTIONS  WITH  NON  DOD  ORGANIZATIONS 

Typical  Interactions  with  Other  Government  Agencies: 

*  DqnrtmentofEnergy- Ahemative  Fueled  Vdiicles 

*  Dqiartment  of  Agriculture  •  Evaluating  Fuds,  Lubricants,  and  Associated  Products  Derived  firom 
Agricultural  Products 

*  Department  of  Commerce  -  Desalinatkm  and  Membrane  Sqiaration  Research 

*  Federal  Highway  Administration  -  Infrastructures 

Typical  Interactions  with  State  and  Local  Govemmeirts: 

*  Virginia  Center  of  Innovative  Technology -Cooperative  Research 

*  Fairfex  County  -  Conqiressed  Air  Foam  System 

Typical  Interactions  with  Industry: 

*  Society  of  Automotive  Engmeers  (SAE)  -  Performance  Requirements  for  Fuels  and  Lubricants 

*  Coordinating  Research  Council  (CRC)  -  Industry-Government  Cooperative  Research 

*  Martin  Marietta  -  Mine  Detection  Systems/Sensors 

*  Milliken,  Inc;  Westinghouse;  Teledyne-Brown;  Brown  -  Radar  Scattering  and  IR  Suppressive 
Materials 

Typical  Interactions  with  Academia: 

*  University  of  Tennessee  -  Modeling  of  Camouflage  Pattern  Effectiveness 

*  Jdms  Hqikins  Uoiversity  -  Magnetics  Research 

*  Auburn  IMversity  -  Mine  Detection  Sensors 

*  Pennsylvania  State  University  -  Acoustic  Sens(»s  and  Advanced  Digital  Signal  Processmg 
Techniques 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER 

Contmue  to  emphasize  Tedmology  Transfer  to  upper  managgpcpt  and  SAEpersonnd.  Plansaie 
to  provide  training  on  patents  to  bendi  level  S&E.  A  course  has  already  been  desi^ied  and  demonstrated 
on  die  Center's  Technology  Seardi  Team. 

NOTE:  Bdvtm  Researd),  Engineering,  and  Devdoi^  Center  is  now  undm*  a  Reduction-In-Force 
(RIF)  inqilementing  a  Program  Management  Decision  to  reduce  die  wmkforce  200  places. 

BRDEC  is  b^innii^  die  process  of  beiiig  dis-established  in  FY94,  with  part  of  the  wmkforce 
assigned  to  erther  Tank  Automotive  Command  or  Comminiications-Electrooics  Command.  Part  of 
die  process  wiU  be  to  transfer  Technology  Transfer  centred  and  activities  to  die  respective 
command. 
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U.S.  ARMY  COMMUNICATIONS-ELECTRONICS  RD&E  CENTER 


ORTA:  Mr.  Alex  Mondridc 
U.S.  AnnyCECOM 
ATTN:  AMSEL-RD-AS-TD 
Fort  Monmouth,  NJ  07703-S201 


PHONE:  (908)544-2690 
FAX:  (908)544-2392 
DSN:  995-2690 

E-MAIL:  amsd-rd-as-td@monniouth- 
emh3.anny.mQ 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 


Commnnicatioiis  and  Space  Systems  -  Improved  Combat  Net  Radio,  Antennas,  Automated 
Netwmkii^  Survivable  Adaptive  Systems,  Fibff  Optics,  Distributed  Communicatioo  &  Processing, 

Global  Grid  Communicatioiis,  Extremdy  High  Frequency  (EHF)  Communications,  Integrated  Vmce, 

Video,  and  Data,  Wirdess  Local  Area  Networks,  Frequency  Ifopping  Multiplexing,  Multi  Band  Multi 
Mode  Radio,  Satdlhe  Communications,  Smart  Amennas,  Inqjrov^  Propagation  and  Spectrum 
Management,  and  Modeling  and  Simulation. 

Information  Security  -  Automated  COMSEC  Management,  Network  Security  Ardiitectuie  and 
Protoeds,  Local  Area  Netwmk  (LAN)  Accreditation,  and  COMSEC  non  developmental  hem  evaluation. 

Command  and  Control  -  Command  and  Contrd  on  the  move.  Combined  Arms  Command  and  Control, 
Interactive  Interfaces,  Informatiai  Management,  Shuation  Awareness  (Combat  Identificati(m),  and  Esqiert 
Systems  Decision  Aids. 

Night  ^ion  &  Electro-Optics/Setuors  -  Image  Prooessmg,  Aided  Target  Recognition,  Advanced 
Focal  Plane  Arrtys,  Advanced  Optics  Develo{unent,  Advanced  Algoiidun  Ejq>loitation,  Muhi-Sensor 
Fusion  Algoriduiis,  Diode  Puirq)ed  Lasers,  Second  Generation  Far  Infiared  Thermal  Imaging  (FLIR) 
devriopment  and  rqrplications,  Infiared  Search  and  Tracking,  Thermal  Imaging  Devices,  Image  Intensifier 
Imaging,  Detectors  and  Sensors,  Target  Acquishitm  Sensor  Fusion,  and  Optical  Avmdance. 

Radar  -  Moving  Target  Indicattu  (MTI)  Radar,  Statkmary  Target  Indicate  (STI)  Radar,  Bi  Static  Radar, 
Target  Classification,  and  Intdligenoe  and  Electronic  Warfare  (lEW)  Brigade  level  ground  station. 

Intdligence^ectronic  Warfare  -  Aircraft  and  Ground  Survivability  Equipment,  Deception 
Techniques,  Courttermeasures,  Fratricide  Avmdance,  Smart  Jammirig,  Exterided  Frequenty  Spectrum 
Coverage,  Low  Probability  of  Intercqh  Signal  Detection,  Electronic  Warfare  (EW)  Signal  Processing  New 
Signals,  Signal  Exploitation  (communication  &  non-communicatioo).  Electronic  Warfare  Critical 
Conqxments,  Radar/Laser/Infimed  (IR)  Warning  and  Countermeasures,  lEW  Data  Fusion,  High  Speed 
Signal  Processors,  Non  Coopoative  Signal  Processors,  Neural  and  Paralld  Processing,  Artificial 
Intelligence,  Senuconductor  Devdopmerrt,  Broadband  Power  Devices,  Agile  Exdtor  and  Anqrlifios,  and 
EfiBdent  Power  Anqrlifiers. 

Position  Navigntion/Avionics  -  Aircraft  Controls  and  Displays,  Aided  Pilotage,  Real  Time  Artificial 
Intelligence  Systems,  Navigation,  Aviation  Communicatioos,  and  Tactical  Data  Acquisition  and 
Correlation. 
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Software  Technology  •  Software  Prooe»  Metrics  and  Tedmology,  Ada  longiiaeB,  Rcquiiemeots 
Engineering.  Software  Reengineering,  and  Software  Tools  and  Mefliods. 

UNIQUE  FACILITIES 

Space  and  Terrestrial  Communications  Directorate  (S&TCD)  Faeflities  •  Mobile  Subscriber 
E^iqancat  (MSEVsinailation  freility;  communicatioo  security,  audio  acoustics,  and  communications 
researdi  hi^  fiequency  simulator  and  fiber  optic  test  facilities;  Satellite  Communicatioiis 

(SATCOM)  control  system  evaluation  facility;  tactical  and  strat^ic  SATCOM  evaluatian  facility. 

Command  and  Control  (C2)  and  Systems  Integration  Directorate  (C2S1D)  Facilities  • 

System  of  systems  laboratory;  artificial  intelligeoce/commaDd  and  oomid  laboratmy;  System  Tesfaed  fbr 
Avionics  Rmeardi  (STAR);  navigatian  and  mobile  navigation  van;  fli^  test  profile  predsioo  navigation 
system  fireilities;  integrated  avionics  hot  bettdi;  joint  NASA  Lai^ley  fireilities;  and  aircraft  platfivins 
(Huey,  Cobra,  Blackhawk),  avionics  shop  and  hanger  facilities. 

N^ht  Vision  and  Electronic  Sensors  Directorate  (NVESD)  Faeflities  •  National  Cento-  fbr 
Special  Projects  Devdopment;  integrated  aircraft  survivability  equijmient/armored  system  modernization 
hm  bendi;  nuclear  radiation  test  fireility;  simulation  and  naxleling  facilities;  infiared  countenneasures/laso 
laboratory,  radar  cross  section  measurement  fireility;  focal  plane  array  microfactoy  and  evaluation 
facilities;  ftaward  looking  infiared/sensor  image  evaluation  fireility;  digital/electranic  and  fdiysical  terrain 
boards;  optical  countermeasure  test  and  evahiatian  facility;  and  secure  5(X)0  m  laso  range  and  sensor 
evaluation  test  sites. 

Intdligence  and  Electronic  Warfare  Directorate  (lEWD)  Facilities  •  Signals  analysis  and 
processing  laboratory,  dectronic  oountenneasures  laboaftay;  data  fusion  test  facility;  lEW  simulation  and 
moddirigfiwility;  antenna  test  range;  overseas  lEW  development  laboratmy.  Signals  Intdligence 
(SIGINT)  system  engineering  facility;  Improved  Guardrail  V  fiuility;  Cononon  Ground  Station  high  tedr 
R&D  firdlity,  meteorological  launching  fireility  and  special  access  programs  area. 

Software  Engineering  Directorate  (SED)  Facilities  •  Army  Interoperability  Network  (AIN)  and  test 
bed;  MSE  interoperability  fireiliQr,  wide  area  network  linking  remote  sites,  contractor  facilities  and  SED; 
electronic  warfare  environment  simulate;  and  firmware  rqrlication  fiidlity. 
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OFRCE  OF  RESEARCH  AND  TECHNOLOGY  APPUCATION  (ORTA) 

The  CERDEC  ORTA  function  and  '\mestic  Technology  Transfer  (DTT)  missioo  fidls  within  the 
purview  ofthe  Domestic  Technology  TransfoTeunofthe  Advanced  Systems  Directorate.  Theteamis 
staffed  widi  six  people.  In  addition  to  fee  ORTA  at  die  Headquaiteis  (HQ),  eadi  of  die  five  direcUxates 
feat  make  iqi  CERDEC  has  an  ORTA  fiical  point  feat  perfimns  technology  transfo  fun^ions  fiir  die 
diiectoratB.  ORTA/DTT  functions  at  die  HQ  amoimt  to  6  man-years  of  effort  wife  a  Imdget  of 
qqiroximateiy  410K.  The  funding  fiir  the  ORTA/DTT  fimctioo  is  overhead  while  the  fundtug  fi>r  die 
directorate  fiical  pdnts  is  provided  by  missioo  dollars. 

*  Federal  Laboratory  Consortium  (FLC)  Reference  Source 

*  Federal  Laboratory  Consortium  Meetings 

*  Govenunent/Industry  Technology  Transfin*  Conferences 

*  Advanced  Plarming  Briefings  fisr  Industry 

*  Technical  Interchange  Meetings  with  Infeistry  (IR&D) 

*  CG/CEO  Confidence 

*  Army  Technology  Base  Master  Plan 

*  Educational  Outreach  Programs 

*  Numerous  Briefings  at  Confidences/Symposium  diroughout  the  country 

*  CECOM  RDEC  (Formal  widely  disseminated  RDEC  overview) 

*  RDEC  Lab  of  the  Year  Publication 


TECHNICAL  REPORTS 


TECHNICAL  REPORTS 

FY92 

FY93 

fthrouah  Junel 

Submittecl  to  DTIC 

20 

26 

PUBLICATIONS 


PUBLICATIONS 

PY92 

FY93 

fthrouah  Junel 

Approximate  Number  Published 

119 

144 

Typical  Publications  and  Forums: 

*  ^iplied  Physics 

*  Army  RD&A  Bulletin 

*  Institute  of  Electrical  and  Electronic  Engineers  (IEEE)  Ptoceediiigs 

*  Journal  of  Imaging  Sdenoe  and  Techndogy 

*  Optical  Engineeriiig 
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Selected  Titles: 

*  Fro^jogation  Modeling  for  Tactical  Line-ofSight  Communications  Link:  Monthly  Climate 
Factors' 

*  Current  Developments  in  POSDC  Standards  and  the  Ada  Run-Time  Systems 

*  Evolving  Aircraft  Communications  Systems  Requirements 

*  Endtedded  GPS  Considerations  for  Amy  Aviation 

*  Bladdiawk  Aviomcs  Improvement 

*  Ni^t  Vision  and  Electro-Optical  Imaging  Systems 


CONFERENCES  AND  SYMPOSIA 


PY92 

Approximate  Number  Attended 

52 

48 

Selected  Conferences  and  Symposia: 

*  Defense  Forum,  NVESD,  F<fft  Beivoir,  VA 

*  National  ThemiMenic  Crokr  Wralcsbop,  Fort  Beivoir,  VA 

*  Horizontal  Technology  Int^radon-Industry  Meeting,  Fort  Beivoir,  VA 

*  Army  TedmdogyOf^rtuiiities  Conference,  Baltiniore,MD 

*  IRIS  infeared  Materials  and  Detectors,  San  Jose,  CA 

*  Military  Applications  of  bnagiiig  Technology-Society  far  Imaging  Science  and  Technology,  East 
Rudierford,  NJ 

*  Federal  Laboratory  Consortium,  Hioenix,  AZ 

*  Public  Service  Recognition  Wedc,  Washington,  DC 


EXCHANGE  PROGRAMS 


Selected  Exchange  Program: 

*  Summer  Faculty  Research  and  Engtneerii^  Program 


RDT&E  CONTRACTS 


FY92 

^  OF  CONTRACTS  I 
202 


uss_ 


FY93 

^  OF  CONTRACTS 


$122.5  M 


198 


FUNDING 


$110.6  M 


Selected  Commercialized  Technologies: 

*  A  medaxl  for  detectir^  pinholes  in  hermetic  coatings  ofopdcal  fiber  was  developed  under  a  SBIR 
contract  and  is  now  bang  used  commercially. 
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GRANTS  AND  COOPERATIVE  AGREEMENTS 


*  College  ofWiUiam  and  Muy- Loaned  ni^  vision  goggles 


*  Noctib  ramliM  Agricultuial  and  Tedmedogy  Univenity  -  provides  fimds,  monitors,  and  provides 
feed  bade  fijr  a  Master  of  Scieaoe  degree  in  Software  Eqgbeeriqg. 


Ada  Education  Initiative  at  Ifistorically  Black  Colleges  and  Universities 
Giowdi  and  Advancement  throu^  Education  wife  fee  Aimy  (GATEWAY) 
Federal  Lalxnatory  Consortium  Outreadi  Program 


lU  rr:  ItL- , , . -j  i-t.)  I  ^773 1 


University  of  Michigan  -  High  Frequency  Microdectronics 
University  of  Rochester  -  Electro-Opties 
Purdue  Univetsities  -  Nano-Tedmoiogy 
Piinoetao  University  -  Nano-Tedmdogy 

Clark  Atlanta  University  - 1)  Non-Linear  Direction  Finding  Tedmiques  and  2)  Generation  of 
Large  Intermodulation  Interfoenoe  Free  Sets  of  Communication  Frequendes 
Rutgers  University  •  Ceramic  Phase  Shifter 

Currently  creating  a  Center  of  Exodlenoe  on  Electronic  Imaging,  Optics,  an  Ifeotonics 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


SBIR  FUNDING 


FY92 

I 


$1,159  K 


$6,206  K 


Fy93 

I 


$1,505  K 


$8,891  K 


USE  OF  LABORATORY  FACILITIES 


Various  companies  use  CERDECs  wmld  class  facilities  sudi  as  fee  Advanced  Senstv  Evaluation 
Facility  and  fee  Army  interoperability  Network.  The  Advanced  Sensm’ Evaluation  Facility  is  used  by 
Industry  to  validate  remeasure  fee  perfermanceoffeeir  FUR  systems.  The  Army  Interoperability 
Network  is  used  to  test  varioos  oommunicatioo  systems.  During  FY92, 26  tests  were  conducted  «iMt^  fee 
Army  Interoperability  Netwmk  wife  over  151  d^  of  testing. 


COOPERATIVE  R&D  AGREEMENTS  (CRDA) 
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PbafiMm  Ifyttm  biiegration  and  Tedmology 
ParttMT  Moomoiitfi  Cdl^ 

Erbium  Glass  Laser  Tedmology 
Partner  Varo  Incorporated 
CommercUdizatiw  TTuxmgh  buhtstry/Academia 
Partner  >%giiiia  Center  for  Innovative  Tedmcdogy 
Efiuaial  Growth  ofHgCdTe 
Partner  Loral  Voi^  Systems 

Uncooled  Thermal  Imaging  Technology  for  Medical  Sciences 
Partner  Marvin  E.  Lasser,  Inc. 

Sensor  Fusion  of  Aided  Target  Recognition 
Partner  University  of  Virginia 

Development  ofPhotortic  and  Opto  Electrtmc  Devices  and  Materials 
Partner  Princeton  University 

Distributive  Software,  Fiber  Optic  Systems  and  Command  and  Control  Visualization  System 
Partner  Stevens  Institute  of  Technology 

Resear^  and  Development  on  Irrformation  Sciences,  Communication  ^tems,  and  Software 
Engineering 

Partner  New  Jersey  Institute  of  Tedmdogy 


HQn-Monetarv  Contributions. 

*  Personnel 

*  Facilities  -  computers,  lab  space,  and  administrative  aid 


INTELLECTUAL  PROPERTY 


PATENTS  DURING  Fy92  &  FY93  (through  June) 

NUMBER 

NUMBER  OF 

NUMBER  OF 

AMOUNT  OF 

30 

44 

2 

N/A 

Selected  Patent  Titles: 

•  Radon  Control  System.,  5,063,624 

•  Rugged  Alpha  Particle  Counter,  5,059,803 

•  Ntm-Dispersive  Acoustic  Transport  Time  Delay  Beam  Steering  Antenna;  5,063,390 

•  Direct  OiOical  Fiber  Glass  Formation  Techniques  Using  Chendcalfy  and/or  Physically 
Removable  Filamentary  Substrates;  5,1 14,738 

•  Ra^odiromic  Dosimeter,  5, 120,969 

•  Method  and  Apparatus  for  Producing  Enhanced  Images  of  Curved  Thermal  Objects;  5,138,162 

•  ArM-Eqdoitation  Method  and  Apparatus  for  Controlling  Aircraft  IFF;  5,223,837 

•  Method  of  Making  a  Flexible  Membrane  Circuit  Tester,  5,062,204 
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*  Thin  Film  Detector  endMediod  of  Fabrication 

*  Real-Data  FFT  Buffer 

*  Focal  Plane  Array  Test  Facility 

*  MeBtod  of  Establishing  Une  of Si^  Propagation 

*  Multi-Band  kbcrostrip  Antenna 

*  20  mR  Full  Scale  Carbon  Fiber  Dosimeter 

*  Detection  md  Characterization  ofLPISifftcds 

*  Abrasion  Resistant  Diamond  Like  Coating  for  OjOical  Fiber  and  Method  of  Forming  die  Coating 

Baddog  in  Patent  Applications:  Cuntndy.Aereisabaddogof  ISS  invtmiaadisclosiiresatlfaeFoft 
Monmouth  L^al  OfiBceand  107  at  Ni^it  Vision  and  Ekctrooic  Sensors  Directorate  (NVESD) 
Legal  OfBoe  at  Fort  Bdvnr.  The  laige  baddog  exists  because  tfaeie  are  not  enougli  patent 
attorneys  to  process  the  invention  disclosures.  To  siqjplement  die  stafi^  approximatdy  30-40 
invention  disclosures  per  year  have  been  contracted  out  for  die  last  two  years  at  a  total  cost  of 
$180K.  Approximatdy  80-100  inventioodisdosures  per  year  are  received  and  therefore  die 
baddog  has  been  stea^  increasing  eadi  year. 

Attorneys  Supporting  DTT:  CERDECsaOwney  siqiport  for  Techndogy  Transfer  is  provided  by  die 
Fort  Monmoudi  Legal  office  and  die  NVESDL^al  Office  located  at  FwtBdvdr.  TheFcxt 
Monmoudi  office  consists  of:  one  Supervisory  Patent  Attorn^  (GM-IS);  two  Patent  AttomQs 
(GS-13)  reqxnsible  for  patent  prosecutioo;  two  Patent  Agents  (GS-13  &  GS-1 1)  responsiUe  fi»- 
patent  prosecodon;  and  one  PaW  Attorney  (GS-13)  responsible  for  contracts  arid  patent  litigitinn 
The  cumulative  salaries  are  $441K  and  the  FY93travd  budget  is  $12.6K.  The  Bdvoir  office 
Gonasts  of  one  Supervismy  Patent  Agent  (GM-14),  one  part  time  Patent  Agent  (GS-13),  and  one 
Patent  Agent  (GS-13)  widi  cumulative  salaries  of  $180K. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

CERDEC  has  bad  contact  with  over  35  different  conqianies  concemirig  possible  cooperative 
agreements  dv  participation  in  die  TRP.  The  followir^  are  some  of  die  tecfandogies  being  pursued: 

*  Unooded  Tbomal  Image  for  Driving  Aid 

*  Ultra  Low  Oist  Family  of  Ni^  \^on  Products 

*  Domain  Analysis  and  Domain  Tedmiques 

*  Innovative  St^ware 


INTERACTIONS  WITH  NON  DOD  ORGANIZATIONS 


Typical  Interactions  with  Other  Government  Agendes: 

*  National  Aeronautical  and  Space  Agency  -  Advanced  Communications  Tedmology 
(ACTTS)  Demo  Program 

*  Dqrartment  of  Justice 

*  Dqmrtment  of  Transportation 

*  DqKUtment  of  Treasury 

*  Dqmitment  of  Justice 
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>^fgiaia's  Center  fi>r  Innovative  Technology  -  Traisfer  of  fisderally  fiuided  research 
New  JeisQ^  Conunisskio  on  Sckooe  and  Technology  -  Visualization  Optics  and  Software  for 
Command  and  Control 

Middle  Schods  •  Science  and  Technology  oiitieadi  program 


Antenna  Products,  Inc  -  Broad  Band  Hi^  Frequency  Skywave  Antenna 
Intematinnal  Wire  and  Cable  •  Syrrqrosium  on  Cable  and  Wire  Tedinology 
Loral  Vought  Systems  Corporation  -  Close  Space  Expitaxy  Process 
Marktw  Industries  -  Thetrtioelectric  Materials  fix  Cryogenic  Coolos 
Software  Engineering  Institute  -  Domain  Analysis  for  Software  Reuse 
IEEE  -  Devdopment  of  a  Software  Maintenance  Standard 
Small  Business  Interaction  under  SBIR  Program 


Typical  Interactions  whh  Academia: 

*  Technical  Interchange  Meetings  (TIM)  IR&D  Reviews 

*  Monmoutii  College 

*  IMversiQ^  of  Nortii  Cardina 

*  Yalelhihersity 

*  Rulers  University 

*  Princeton  University 

*  Soutiiem  Methodist  University 

*  Clark  University 

*  University  of  Virginia 
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U.S.  Army  Communications-Eiectronics  RD&E  Center  (Continued) 


PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 

The  worid  of  today  is  significantly  different  fiom  that  of  just  a  fisw  years  ago.  Today  we  are  in  die 
midst  of  a  worid  global  economy  convicting  for  world  markets  agaimv  fikn^  and  finmer  enemies  alike. 
The  need  for  our  country  to  remain  competitive  in  this  environment  however  has  presented  DoD  with  a 
unique  dialknge.  That  diallenge  is  to  meet  our  defense  requirements  widiout  die  need  to  maintain  sqiarate 
dvifian  and  military  industrial  bases,  to  leverage  service  programs  where  possible  to  meet  joint  needs  in  an 
era  of  <<«yiwiiiig  resources,  and  to  promulgate  die  transfer  of  tedmology  fiom  all  available  sources  to  die 
private  sectcMT  to  stimulate  the  development  and  productioo  of  new  and  innovative  products  for  sale  in  the 
world  market  and  create  jobs. 

The  CERDEC  can  contribute  to  diis  challenge  by  enqihasizing  die  dual-use  application  of 
technology  and  by  leveraging  technology  fiom  all  available  sources.  Hiese  sources  ir^ude  our  tradidooal 
defense  industries,  commercial  industry,  small  business,  the  other  services,  academia,  and  noo-DoD  federal 
laboratories.  The  CERDEC  leadership  recognizes  die  challenge  and  is  aggressively  pursuing  initiatives  to 
meet  die  challenge. 

Specifically,  during  the  coming  years  the  CERDEC  will  actively  pursue  its  initiative  of  sponsoring 
Technical  Interchange  Meetings  (TIM)  between  (jovemment  and  Industry  to  increase  the  technical 
infimnation  interchange  on  Mxiqiany  sponsored  Indqiendent  Research  and  Development  (IRAD)  widiin 
CECOM's  business  areas  of  interest.  An  upcmning  CERDEC  sponsored  TIM  continence  will  tixus  on 
Small  Business  Innovaticxi  Research  (SBIR)  Phase  II  programs  far  military  and  commercial  cmiqianies  to 
encourage  ccanmercialization  of  these  programs  or  encourage  die  use  of  these  conqianies  R&D  services . 
Additionally,  the  Integrated  Small  Business  hmovation  Research/Indqiendent  Research  and  Development 
Pilot  Program  (I-SIPP)  will  receive  renewed  enqihasis  to  matdi  up  innovative  small  business  widi  large 
conqianies  to  bring  new  innovative  dual-use  products  to  die  marketplace  and  help  the  defimse  industry 
divmsify  into  new  commercial  product  lines.  Efforts  are  also  underway  to  better  posture  die  CERDEC  to 
increasingly  perform  the  technology  transtia-  role  as  Advanced  Research  Projects  Agency  (ARPA)  agents. 

The  CERDEC  will  (xmtinue  to  nurture  partnerships  with  die  various  sources  of  technology 
available  and  will  increase  its  emphasis  on  such  traditional  leveragii^  programs  as  IR&D  and  SBIR.  The 
CERDEC  has  also  institutionalized  a  broad  spectnmi  td*  odier  progiams^rocesses  to  fibster  interaction  and 
better  working  relationship^  with  the  private  sector.  These  include  Broad  Agency  Announcements 
(BAA's);  Cooperative  Research  and  Development  Agreements  (CRDA's);  Patent  Licensing  Agreements 
(PLA's);  the  (^ck  Return  <m  Investment  Program  (QRIP);  and  Advanced  Planning  Briefings  for  Industry 
(APBI).  The  CERDEC  also  participates  in  die  tri-service  Sdence  and  Technology  Reliance  Program,  arid 
the  Joint  Logistics  Commanders  Forum  and  Joint  Directors  of  Laboratories. 
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U.S.  ARMY  EDGEWOOD  RD&E  CENTER 


ORTA:  Mr.  John  Rakaczky 
U.S.  Army  ERDEC 
ATTN:  SCBRD-ASC 
Aberdeen  Proving  Ground,  MD  21010-5423 


PHONE:  (410)671-5387 
FAX:  (410)671-2014 
DSN:  584-5387 

E-MAIL:  jarakacz@d)da7.^ea.army.inil 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Physical  and  Life  Sciences  -  iqiplied  to  development  of  diemical/biological  agent  detectors,  protective 
masks,  filter  systems  for  collective  protection,  decontamination  systems,  smokes,  and  obscurants. 

Physics  -  to  include  aerosol  science  to  predict  the  bdiavior  of  smokes,  chemical/bidogical  agents, 
mcdecular  modeling,  fluid  dynamics,  and  wind  tunnd  testing. 

Chemistry  -  directed  toward  catalytic  air  purificatioo,  decontaminatioo,  toxic/hazardous  waste  analysis, 
and  remote  detection  of  diemical  agents. 

Biotechnology  •  applied  to  detection  of  dMmicalA>iological  agents  (antibody  or  recqitor-based  biosensors), 
enzymatic  d^radatioo  of  chemical  agents,  and  in  situ  bioremediation  of  hazardousAoxic  wastes. 

Toxicology  •  to  include  aheroatives  to  live  aninud  testing. 

Detection  Systems  •  based  on  km  mobility  and  mass  spectrometry,  laser  radar,  and  passive  infirared 
imaging. 

CoDective  Protection  Systems  -  based  on  pressure  swing  adsorption,  reactive  bed  plasma,  catalytic 
oxidatioo,  and  ittqtroved  sorbents. 

Chemical  Simulants  -  database. 


UNIQUE  FACILITIES 

(Available  fiN*  small  commercial  firms  as  wdl  as  Defiase  Contractors) 


Process  Engineering  Facility  -  Dedicated  fimility  for  process  studies/scale  up  production  of 
cfaemical/cdfailar  products;  can  prove-out  laboratwy  scale  processes  prior  to  making  critical  produetkm 
base  dedsioos. 

Toxic  Explosivc/Dissemination  Chambers  -  for  R&D  testmg  of  diemical  agents/simulaiits, 
prototype  equipment,  characterizatiao/bdiavior  of  aerosols;  file  only  two  chambers  in  U.Sifiee  wrxld  to 
provide  state-of-fiie  art  filtered  toxic  agent  containment  cai^ility  for  R&D  testmg  of  full-scale  reaction 
devices/ munitioos. 
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Transonic  Wind  Tunnel  •  For  icseardi  on  test  itonsdiat  fly  in  die  transonic  q)eed  regime;  iaigest 
tnnsonic  wind  tiimiftl  in  die  Army; perform  fiinctioniiig/fiiilure  tests  on  components  under  dynamic 
conditions. 

Vcrticnl  Wind  Tunnel  -  To  evaluate  flee  fligbt  dynamic  motion  of  sulmiunitions/aerodynamic 
deoderatofs/liquid  droplets;  only  vertical  wind  tunnel  widiin  the  Army. 


Decontnminntion/Detoxiiiaition  Facility  -  To  process  contaminated  material/spent  decontaminated 
material. 

Laboratory  Test  Fixture  for  Nonrigid  Payloads  -  Allows  full-scale  artillery  pajdoad  to  undergo 
simultaneous  «pifintng/<yinifig  motion,  reflecting  acti**^  only  fli^it  simulator  ciqiable  of  measuririg 

both  spitmingfyawing  moments  associated  within  nonrigid  payloads. 

Chemical  Transfer  Facility  -  For  storage,  operation,  and  ultimate  destruction  of  RD&E  diemical 
agents. 


Toxicological  Research  Complex  -  An  inhalatioo  cliamber/animal  care  flmility;  for  defining  diemical 
hazards  to  man/environment  using  animal  models;  only  focility  within  Auay  Materid  Command  (AMC) 
for  diemical  agent  testing  using  animals. 

Surety  Agent  Research  Faeflities  -  Fully  equipped  laboratories  with  security  measures,  fume  hoods, 
exhaust  filtration  units  to  handle  highly  toxic  compcxmds;  supports  all  Army  cfaexnical/bidogical  defimse 
programs. 

Molecnlar  Modding  Facility  •  Closely  networked  miniconqiuters/superstations,  combines  stale-of-die- 
art  grtqihics,  conqmtatiooal  power/molea^  modding  st^ware;  specifically  designed  for  flie  Army;  only 
focility  widiin  the  Army  with  condiined  hig^  level  diemctical  conqiotations  and  gr^hics  capability. 

Advanced  Protective  Systems  Integration  Laboratory  -  Contains  chambers  in  whidi  human  test 
subjects  can  shrmlate  typi^  batdefield  movements;  test  data  provides  real-time  assessments  of  protection 
provided  by  standard  and  devdopmental  respirators. 

Aerosol  Wind  Tunnd  -  Uses  articulated  mannequins  to  assess/quantify  protection  provided  by 
protective  overgarments;  can  measure  dqxisition  of  aerosol  under  (tynamic  flow  conditions. 
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OFFICE  OF  RESEARCH  AND  TECHNOLOGY  APPLICATION  (ORTA) 


The  ORTAat  ERDEC  consists  of  one  full  time  person  and  one  person  on  a  part  time,  as 
available/needed  basis.  The  ORTA  personnel  prqmre  and  staff  exhibits  at  trade  shows,  confisienoes,  etc. 
and  prq»rebrodiures,infimnation  papers,  and  0^  literature  to  promote  tedmologytransfo.  These 
ORTA  efforts  cost  ai^Moximately  $200K  per  year  in  salaries  and  S I3K  per  year  in  travel  finds,  diough 
diere  is  no  separate  fu^  set  aside  specifically  to  support  the  ORTA.  Technology  traiisfer  activities  sudi  as 
die  attendance  of  sdeodfic  and  engineerii^  personnel  at  meetings,  conferences,  synqxisia,  etc.  are  fimded 
by  die  directorates  to  ufoidi  these  personnel  are  assigned. 


Publicity: 

*  Technology  Transfer  Opptxtunities  Brodnire 

*  Fact  Sheets  on  Individual  Technologies 

*  Trade  Shows/Exhibits 

*  Working  with  Federal  Laboratory  Consortium  and  Natimial  Technology  Transfer  Center 

*  Member  of  Northeast  Maryland  Technology  Council 


TECHNICAL  REPORTS 


FY92 

Submitted  to  OTIC 

184 

36 

PUBLICATIONS 


FY92 

FY93 

(throuah  June) 

Approximate  Number  Published 

85 

62 

Typical  Publications  and  Forums: 

*  Analytical  Chemistry 

*  Biosensors  and  Bioelectronics 

*  Environmental  Pollution 

*  Journal  of  Atmospheric  and  Terrestrial  Physics 

*  Journal  of  die  Soil  Sdenoe  Society 

*  Science 

Selected  Titles: 

*  Water  Isotherm  Measurements  for  Microparticles  of  Carbon 

*  Decontamination  of  Chemical  Warfare  Agents 

*  A  Fiber-Optic  Immunosensor  for  Detecting  Parathion 

*  Irfluence  of  Trace  Additives  and  Impurities  on  the  Viscoelastic  Properties  of a  Polymer  Solution 

*  Method  for  Screening  and  Analysis  of Residues  Common  to  Munition  Open  Burrang/Open 
Detmuition  Stes 

*  Detection  of  Botulinum  Toxin  Using  an  Evanescent  Wave  Immunosensor 
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U.S.  Annv  Edcwwood  RD&E  CutTlCoiitinued) 

CONFERENCES  AND  SYMPOSIA 

Conferences  Attended:  63 
Selected  Conferences  and  Symposia: 

*  1993  Modding  and  SinmLatioo  Confineace,  Abenkn  Proving  Ground  (APG),  MD 

*  1992  Scientific  Conference  on  Chemical  Defense  Researdb,  APG,  MD 

*  1993  Scientific  Conference  on  Obscuration  and  Smoke/Obscurants  Symf)odumXVIl,  John 
Hopkins  Umvershy,  Lauid,  MD 

*  ITfe  Annual  Am^r  Eovironmental  RAD  Symposium,  IK^lliamsbuig,  VA 

*  Society  fer  Toxicdogy  Meeting.  Seattle,  WA 

*  204tii  American  Chemical  Society  National  Meeting,  Computational  Chemistiy  Division. 
Washington,  DC 

*  41st  American  Society  of  Mass  Spectrometiy  Conference,  San  Frandsoo,  CA 


EXCHANGE  PROGRAMS 

Sdected  Exchange  Programs: 

*  National  Research  Council  Senior  Associates 

*  National  Researdi  Council  Junior  Associates 

*  Summer  Faculty  Researdi  and  Engineering  Program  (ARO) 

*  Short  term  Sdcnce  and  Tedmology  Coll^  Students  during  the  summers 

*  Summer  Associateship  Program  for  Hi(di  Sdxxd  Sdenoe  and  Matiiematics  Faculty 

*  U.S.  Military  Academy  Summer  Researdi  Program 

*  Aherdeen  Proviig  Gnxmd  Historically  Black  Cdl^  Program 

*  IritBragencyPersonnd  Agreements  (EPA)  wife  seven  different  Universities 


ROT&E  CONTRACTS 


FY92 

^  OF  CONTRACTS 


36 


funding 


$191.8  H 


FY93 

ER.Sf  CPUmCTg 


61 


jsmnss. 


$109.7  H 


GRANTS  AND  COOPERATIVE  AGREEMENTS 


Donations  of  EQurptnent  to  UnK 

*  Morgan  State  University  -  Higb  Petfimnance  Liquid  Chromatogrqdi  System 

*  University  of  Marjdand.Baltiinore-llierinallneiger 
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U.S.  Army  Edoawood  RD&E  Center  (Continued^ 


Education  Partnerships: 

*  Oaik  Atlanta  UDiven^-Researdi,(fevek]|)inem  and  educatm 

*  Riitgen  Untvenity'ERDECscieotist  is  a  mendieroftfae  Advisory  Board  fiar  die  Hazardous 
Substances  Management  Research  Cemo' 

*  I^ncdUuversity-ERDEC  scientist  is  ac^unctprofissor  and  diere  is  an  onsite  graduate  program 
indieniistry 

*  New  Mexico  State  University  -  ERDEC  sdentist  is  at^unct  fnofissor 

*  University  Texas  at  San  Antonio  •  ERDEC  scientist  is  ar^unct  professor 

*  B^or  University  -  ERDEC  scientist  is  adjunct  professor 

URl  and  Centers  of  Excellence: 

*  Member  <rf  Executive  Advisory  Board  for  Toxic  Waste  Destruction  Centers  (rfExcdlence 
Management 

*  MemberofExecutiveAdvisory  Board  fix  Biotecfanology  for  Material  ^>plicatioos  Centers  of 
Excellence  Management 

*  Member  of  Executive  Advisory  Board  for  Biod^radation  Center  of  Excellence  Management 

*  Member  of  Tedinical  Advisory  Council  fix  Biotechnology  fix  Material  An>lications  Centers  of 
Excellence  Management 

*  Member  ofTecfanical  Advisory  Council  fix  Biodegradation  Center  of  ExcdlenceManagennent 

*  Member  of  Technical  Advisory  Council  fix  Manufacturing  Science  of  Pdymer  Composites  Center 
of  Exoellenoe  Management 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


n 

PHASE  I 

SBIR  FI 
(92 

PHASE  11 

JNDING 

n 

PHASE  I 

(93 

PHASE  II 

$618  K 

$1,062  K 

$407  K 

$1,830  K 

USE  OF  LABORATORY  FACILITIES 

While  there  are  no  agreements  diat  invdve  conqMay  use  of  ERDEC  fecilities,  at  least  32  dififerent 
on-site  contractors  use  the  fecilities  in  the  fiidlowing  subject  areas: 

*  Adsorbent  Characterization 

*  Biology,  Biotedmcdogy,  and  Antibody  Dev^jfxnent 

*  Trace  Analysis 

*  Chemistry  and  Organic  Synthesis 

*  Miscdlaneous  Prefects 


COOPERATIVE  R&D  AGREEMENTS  (CRDA) 


1  'JLm 

*1 1 V 1 1  ^  i  I*!  si 'B  ^  f  \  ^ ^  1 

2 

2 

Section  I  -  Page  47 


Active  CRDA’s  Titles: 

*  Agrtementfor  Feasibility  Study  Pursuant  of  Negotiation  of  TedmologyTransfitr  Agreement 
Partner  Industiy 

*  Digttation  of  Chemical  Spectra  Data 
Partner  Industiy 


Non-Monetarv  Contributions: 

*  Use  of  equqNnent  and  &cilities  for  test  purposes 

*  Tedmical  expertiseifoifixinatiao 


INTELLECTUAL  PROPERTY 


PATENTS  DURING  Fy92  &  FY93  (through  June)  I 

NUMBER 

NUMBER  OF 

NUMBER  OF 

AMOUNT  OF 

ISSUED 

31 

34 

1 

$1  K/year 

Sdeaed  Patent  Titles: 

*  Method  and  Apparatus  for  Protecting  Crops  from  Frost  by  Jet-Dispersed,  Microencapsulated 
Aerosols^  5,052,618 

*  Method  of Measuring  the  Efficiency  of  Gas  Mask  Filters,  Respirators  and  Other  Personnel 
Protective  Equipment,  5,080,829 

*  Short  Scan  Passive  Infrared  Remote  Seruor,  5,061,854 

*  VUAle  Microorganism  Detection  by  Inducted  Fluoresceme\  5,089,395 

*  Cell  for  Measuring  Electrical  Conductivity  and  Ion  Content  of  Vapor,  5,097,212 

*  Compact,  High-Energy  Auxiliary  Power  Mediod  and  Means-,  5,1 15,633 

*  MlUmeter  Wave  Screening  Chud  and  Method,  5, 148, 1 73 

*  Conqmsition  of  Biologically  Pure  Cultures  on  Alcaligens  Denitrificans  and  a  Porous  Carrier 
Us^  for  Biodegradation-,  5,169,777 

Mected  Patent  Application  Titles: 

*  Generic  Detection  with  a  Receptor  Based  Fiber  Optic  Sensor 

*  Chemical  Calibrator 

*  Heat  Sensitive  Liquid  Chemical  Agent  and  Pesticide  Detector  and  Medtod  of  Using 

*  Comprehensive  ItUntificatimt  Scheme  for  Pathogens 

*  Ughtweigfrt  Protective  Gas  Mask  and  Hood 

*  TcadcologjicalTestingMethod 

*  Mueller  Matrix  EUipsometer  Remote  Sensor  and  Range  Finder 

*  Destruction  of  Chemical  and  Biotopical  Agents  by  Means  of  Induced  Radiation 

Backlog  in  Patent  Applications:  There  is  an  approxunatecoe  year  backlog  in  processing  patent 

i4)plicatioos.  lliebadclog  is  due  to  an  unfilled  patent  attoniQr  position  durii^  all  of  FY  93.  Afier 
several  moaths,  an  excqition  to  foe  hiring  fieeze  has  been  giamtttl  and  the  position  will  be  filled  in 
die  near  tenxL 
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Attorneys  Suppoitinf  DTT:  Att(»iiey  su];qx>rt  finr  ERDEC  is  provided  dirou^  ERDECs  h^ber 

comnand,  die  Chemical  and  Biological  Defense  Agency  (CBDA)  also  located  at  APG.  CBDA  has 
one  Patent  Paral^^al  position  with  patent  prosecutioo/attoniey  support  provided  by  Picatiiiny 
Arsenal.  The  staff  at  Picadnny  Arsenal  handling  die  intellecnial  property  matters  for  CBDA 
consists  of  three  patent  attorney  positions,  including  one  vacant  position.  The  i»esent  salary  of  the 
diiee  positioos  is  $208,934. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

ERDEC  has  been  involved  in  the  TRP  and  has  spent  ai^roximately  60  man-hours  in  discussions 
r^ardmg  what  ERDEC  would  contribute  if  proposals  are  funded.  Future  siqipcnt  may  consist  of  any  or  all 
of  the  fcdlowing;  technical  service,  use  of  fedlitks,  and  personnel  to  conduct  tests  tx  evaluations. 


INTERACTIONS  WITH  NON  DOD  ORGANIZATIONS 

Typical  Interactions  with  Other  Government  Agencies: 

*  Environmental  Protecdon  Agency  -  Technical  assistance  with  ecological  risk  assessments  and 
methods  for  measuring  the  transport  of  chemicals  in  soil 

*  Federal  Bureau  of  Investigation  -  Tedmical  assistance  on  less-dian-lethal  conqxMinds  and 
pyrotechnics 

*  National  Cancer  Institute  •  Structures  of  chemicals  vhidi  may  have  therapeutic  value  in  the 
treatment  of  cancer  and  AIDS 

*  State  Department  &  Commerce  Dqiartment  •  Technical  assistance  on  chemical  export  applications 

*  Department  of  Agriculture  •  Assistance  in  devdqnnent  of  test  kits  for  Botulinum  toxin 

*  Treasury  Department  -  Work  on  instrumentatimi 

Typical  Interactions  whh  State  and  Local  Governments: 

*  State  of  California,  Department  of  Healdi  -  Use  of  test  kits  in  diagnosis  of  infantile  botulism 

*  State  of  Arkansas,  OfiBce  for  EooiMmic  Development  and  The  National  Center  fi>r  Toxiotdogic 
Researdi  -  Bioprooess  manufecturing  opportunities  and  linkage  to  the  National  Center  for 
Toxicologic  Rmearch 

*  States  of  Maryland,  Arkansas,  Alabama,  Kentucky,  Illinois,  Indiana,  Colorado,  Utah,  Washh^fon, 
and  Or^on  -  Modeling  for  emergency  plannirig  arid  response  to  cfaeufiical  releases 

Typical  Irrteractions  with  Industry: 

*  Bamdiy  &  Sutcliffe  Corporatitm  -  Evaluation  of  adsorbents 

*  Couder  Electronics  -  Use  of  immunological  techniques  indie  flow  sytometry  of  bacteria 

*  Electric  Power  Research  Institute  >  Characterization  of  smokes  and  aerosrds  in  the  presence  of 
electric  fields  and  ion  gases 

*  Edi)1  Corporation  >  Toxicological  data  on  synthedc  lubricants 

*  General  Motors  Cmporadon  -  Dynamic  ventilation  Idnedcs 

*  Rohm  &  Haas  Con^pany  -  Evaluation  of  Adsorbents 

*  W.R.  Grace,  Incorporated  >  Surfece  diemistry  and  Surfoce  Science 

*  Xerox  Corporation  •  Conqnrtatiooal  prototyping 
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Ihuvcnity  of  Peonsj^vaoia  Veterinary  Sdxx)l  •  Use  of  botulism  test  lots  for  "Shaking  Foal" 
Syndrome 

Nocdi  Carolina  State  University,  CoU^  of  Textiles  -  Measurement  of  aerosd  penetration  o£ 
textiles 

Made  invited  presentations  at  numerous  univmities  such  as  Texas  A&M  University,  Yale 
University,  Duke  Ikiiversity,  Johns  Hofridns  University,  and  University  oi  Califotnia-Berkdey 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 

lni|»oviiig  the  local  tedmology  transfer  |»ocess  will  001^  of: 

1 .  Office  of  Research  and  Technology  Applications  (ORTA) 

No  in  the  ORTA  staff  is  oq)ected,  nor  is  any  dtange  anticipatnd  in  die  manner  in  wfakfa 
ORTA/tedmology  transfer  activities  are  fended.  Current  publicatiaas  (e.g.,  brodaires, 
infonnation  papers,  etc.)  will  be  updated,  and  a  series  of  new  publications  will  be  piqiared  to 
promote  technologies  available  for  transfer  from  tiiis  center.  These  will  be  distributed  to 
representatives  of  industry,  institutioos,  and  other  government  agencies  at  conferences, 

trade  shows,  symposia,  etc.  The  Edgewood  RD&E  Center  will  continue  to  cooperate  wife  die 
Narfeeast  Marydand  Technology  council,  die  State  of  Marydand,  die  FLC,  and  the  NTTC  to 
promote  tedmology  transfer 

This  center  will  participate  wife  the  Maryland  Department  of  Economic  and  Employment 
Development  in  the  following  programs:  tbe  Maryland  Technedogy  Dqiloynient  Network,  die 
Mar^i^  Industrial  Partnerships  Program  fiir  Fedend  Labmatories,  ar^  fee  Maryland 
Professiooal  Graduate  School  Based  Federal  Technedogy  Transfer  Demonstration  Project  Also, 
die  Edgewood  RDE  Center  and  fee  University  of  Maryland  Teefanedogy  Extension  Service  have 
initiated  an  effort  to  develop  a  CRDA  to  provide  a  mechanism  vibenby  center  personnel  can 
direedy  assist  Maryland  companies  in  coliab(»atioo  wife  the  Tedmology  Extension  Service. 

2.  Technical  Reports 

The  publication  of  technical  repeats  by  dus  center  is  oqiected  to  continue  in  a  rnarmer  and  at  a 
level  similar  to  that  of  previous  years.  No  change  is  antidpated. 

3.  Publications 

The  level  of  activity  associated  wife  publishing  articles  in  scientific,  technical,  and  professkmal 
journals  is  not  oqrected  to  change  significandy.  Ikwever,  wife  recent  revisions  of  fee  security 
classification  gui^  for  the  release  of  infimnation  concerning  defense  against  diemical  and 
biological  warfiue,  more  repmts  and  fmblished  articles  will  become  available  in  the  public  sector. 

4.  Confisrences  and  Synqiotia 

The  levd  of  participation  in  conferences  and  synqxisia  is  projected  to  remain  near  that  of  recent 
years.  Marry  ate  annual  events  in  tdiidi  this  center  participates  and/tn- hosts  on  a  r^ular  basis. 

5.  Exchange  Programs  and  Vitits 

These  activities  ate  expected  to  continue  next  year  at  or  near  die  rqxMtedlevd.  Theremaybe 
slight  fluctuations  wit^  ^redfic  areas  but  no  ai^reciable  dianges  are  anticipated  at  this  time. 
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6.  Contracts 


Ahha^  CQOtractual  efforts  are  subject  to  vahatioos  in  fimding,  contracts  at  this  center  are 
anticqnted  to  be  about  die  same  next  year.  This  is  an  estimate  based  on  current  projections,  but  is 
subject  to  change- 

7.  Grants  and  Cooperative  Agreements 
No  changes  are  anticipated  in  diis  area. 

8.  SBIR 

It  is  oqiected  that  this  center  will  continue  to  participate  in  this  activity  at  or  near  die  levds  of 
previous  years. 

9.  Use  of  Laboratory  Facilities 

Level  of  activity  in  diis  area  cannot  be  projected  accurately.  Much  dqiends  on  die  establishment  of 
agreements  diat  are  being  discussed.  Concludit^  several  agreements  could  result  in  a  significant 
increase  in  die  use  of  center  focilides. 

10.  CRDAs 

Discussions  are  in  progress  widi  several  conqianies  to  determine  die  feasibility  and  benefit  of 
establishing  a  CRDA.  Some  ofdiese  efforts  appear  to  be  quite  promising;  others  have  not 
progressed  to  a  point  where  a  determinatioa  can  be  made.  The  center  will  continue  to  pursue 
CRDAs  to  the  extent  possible.  Center  exhibits  are  scheduled  to  be  displayed  in  several  trade 
shows  or  in  conjunction  widi  scientific  continences. 

1 1.  Intellectual  Property 

Patents  issued  to  petsotmel  at  die  Edgewood  KD&E  Center  will  be  assembled  into  a  booklet  and 
distributed  to  potential  partners.  Distribution  of  die  borddet  will  be  made  at  conferences,  exhibits, 
tnule  shows,  etc.  Ways  to  inqirove  die  training  of  scientists  and  engineos  in  tedmcdogy  transfer 
also  need  to  be  reviewed  and  then  implemented.  In  addition,  die  patent  process  within  diis  center 
will  be  examined  and  modified,  if  necessary,  to  make  die  process  more  etiBcient. 

12.  Technolo^  Rdnvestment  Project  (TRP)  Efforts 

The  projected  level  of  activity  in  diis  area  is  unknown,  and  is  subject  to  die  selection  and  fimding  of 
proposals  in  which  this  center  is  designated  as  a  partner.  The  center  will  continue  to  support  and 
participate  in  diis  project  i^iere  ^ropriate. 

13.  Interactions  with  Non-DoD  Organizations 

No  dianges  are  anticipated  in  this  area.  This  center  will  cooperate  with  any  non-DoD  organization 
diat  expresses  an  interest  in  our  areas  of  eiqieitise. 


Section  I  -  Page  52 


U.S.  ARMY  MISSILE  COMMAND  RD&E  CENTER 


ORTA:Mr.WancnL.Alfbnl  PHONE:  (205)876-4684 

U.S.  Anny  MRDEC  FAX:  (205)876-8866 

ATTN:  AMSMI-RO-n  DSN:  7464684 

Rfidstooe  Arsenal,  AL  35898-5243  E-MAIL: 

ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Provide  life  cycle  system  engbeering,  production  engineering,  and  execute  management  of  computer 
resources  embedded  in  battlefield  in  die  areas  of  system,  design,  productioo  cf^meering  and  tactical. 

Provide  scientific,  engiiieering,  and  teduiical  support  for  all  weapons  system  program  life  cycle  phases. 

Perform  devdopment  engineering  for  missile  systems. 

Plan,  develop,  and  manage  product  assurance  programs  for  command  materiel  including  ammunition. 

Perform  research  in  techrwlQgy  and  methodology  for  inquoving  die  effectiveness  of  product  assurance 
programs. 

Provide  sinuilation  to  support  exploratory,  advanced,  and  ei^ineering  development  programs. 

Develop  oonoqits  and  maintain  long-range  plans  for  weapon  system  acquisition  and  supporting  researcfa 
and  devdofRnent 

Perform  feasibility  and  design  studies  and  prepare  specifications  for  future  weapon  systems. 

Design,  develqi,  and  febricate  prototype  missile  systems  components. 

Assure  U.S.  Army  Missile  Command  is  a  smart  buyer  of  missUe  weapon  system. 

Provide  tedmical  support  to  U.S.  Arrrty  Missile  System  project  managers. 

Provide  tedmical  input  to  military  planning. 

Provide  tedmical  corporate  memory  for  U.S.  Army  Missile  Systems  and  missile  tedmology. 

Provide  indqiendent  product  assessment. 

Serve  as  a  stimulus  to  industry  and  universities. 

Transfer  government  developed  technology  to  U.S.  industry  and  promote  dual  use  tedmology 

Provide  fimndatirms  for  multi-qiectral  missile  systems,  insensitive,  hi^  perfinmanoe,  minimuni  signature 
propulsion  systems,  air  defimse  target  acquisition  systons,  and  missile  aerodynamics  and  structures. 
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UNIQUE  FACIUTIES 

Propellant  Mechuiical  Properties  FaciUty  -  Conq;>letBd  in  1988,  dedicated  to  sdid  rocket  molar 
sttuctuial  integriQ^  and  service  lifis  extensioo  investigation. 

Anechok  RF  Test  Chamber  •  Renowned  fix-  its  unique  capability  for  realistic  simulation  of  suifime 
wave  ixopagation  due  to  wide  anechoic  band^widdi  and  fdiysical  sue  with  a  qiedally  designed  floor. 

Target  and  Seeker  Measurement  Facility  •  Is  used  fix-  sensor/secker  design  measurements.  It 
includes  a  300  foot  tower  and  taiget  turntable  combinatioo  allowing  operator  access  to  equqxnent  at  any 
elevation  iq>  to  die  maximum  and  viewing  of  target  at  any  aq)ect. 

Army  Missile  Optical  Range  -  Used  extensively  fix-  measurement  of  Strategic  Defense  Taigets  widi  its 
one  of  a  kind  2  meteriqieituie,  coaqact  laser  range  capable  of  illuminatiQg  large  targets,  under  simulated 
fiu-fidd  conditioiis,  at  short  range. 

Advanced  Simulation  Center  -  Provides  Hardware-in<die-Loop  Simulatioo  across  tbe  electnxnagnetic 
spectrum. 

Fire  Support  System  Integration  Lab  -  Is  equi^ied  widi  end  to  end  wesqxm  system  hardware  check 
outdesign.  Contains  distributed,  netted  communicatian  nodes  to  perfi>im  high  and  low  level  system  tests 
and  is  currently  configured  to  cbedc  out  the  Multiple  Launch  Rodeet  System  (MLRS)  fiunily  of  munitioos. 

Guidance  and  Control  Analysis  Facflity  •  Is  an  all  digital  fiidlity  fix-  check  exit  of  fii^  systems,  diis 
oqiabUity  is  urqireoedented  in  its  system  bandwiddi.  Currently  used  for  real  time  check  out  of  extremely 
hi^  bandwiddi  and  Advanced  Kinetic  Energy  Missile  (ADKEM)  guidance  and  control  oonqxxients. 

UAV  System  Integration  Laboratory  World  >  Is  unique  m  its  ability  to  int^iate  multqile  Unmanned 
Aerial  Vdiicle  (UAV)  systems  and  test  common  subsystem  int^raticn  intofimes. 

Propellant  Signature  Characterization  Facflity  -  Is  tbe  most  conqrlete  plume  signature 
characterization  fimility  in  die  U.S.  and  includes  infimed,  visible,  and  ra^  csqability. 

Automated  Manufacturing  Cdls  -  Contains  a  uniquely  automated,  fiber  optic  winding  ciqmbility  and 
a  cdl  fix  automated  inspection  of  printed  circuit  boards  do^  to  1-2  mils  line  widdL 

Laser  Induced  Chemistry  Facility  -  Includes  lasos  covering  ubravidet  to  infiared  and  analytical 
instrumentation  to  identify  oonqxxmds  resulting  fiom  laser  induced  reactions. 

Air  Defense  Interoperability  Test  Facflity  -  Designed  fix  weapon  system  sedtware  check  out,  diis  is 
the  only  fimility  in  the  U.S.<jovemroent  having,  in  residence,  all  Ar^d^loyed  tactical  air  defiase 
systems  (Patriot,  AN/TS(^-73,  Havk  with  radar)  and  r^lariy  conducts  inter-service  and  intra-Army 


Composites  Manufacturing  Facility  -  Is  a  principal  (jovemment  reposittxy  of  technical  oqiertise  in 
this  area,  this  fiicility  provides  MRDEC  engineeis  witii  "hands  on"  curability  in  missile  conqxisites 
manufacturing  firom  project  concept,  tiuough  fidxication,  and  testing. 
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OFRCE  OF  RESEARCH  AND  TECHNOLOGY  APPUCATION  (ORTA) 

The  ORTA  is  located  in  the  Technology  Int^ratioo  Ofifice  (TINTO),  whidi  is  a  qaeciil  staff  office 
supportiiig^  Director  of  MRDEC.  The  ORTA  has  one  fiill  time  and  one  part  time  enqdoyee  and  is 
Migiiiwitiwi  by  the  TINTO  as  required.  Additionally,  die  ORTA's  $90K  bullet  provides  a  limited  amount 
of  contracted  Each  year,  the  ORTA  executes  approximately  four  man-years  of  efiKxt. 

Publicitv: 

*  Teduxdogy  Transfer  Committee  with  the  Huntsville  Chamher  of  Commerce 

*  \^itual  Reality  Consortium -interviews  local  businesses  to  detmnine  technology  transfer 
onxxtunhies 

*  Electronic  Catalog  of  Potential  Dual  Use  Technologies 

*  Member  of  the  Governor's  Council  on  Technology  and  Aerospace 

*  W(^  with  Alabama's  Economic  Develcqiinent  Centers 

*  Work  with  die  Federal  Laboratory  Consortium  (FLC)  and  die  Natiooal  Technology  Transfer 
Center  (NTTC) 


TECHNICAL  REPORTS 


TECHNICAL  REPORTS 

FY92 

FY93 

fthrouah  June) 

Submitted  to  DTIC 

133 

75 

PUBLICATIONS 


PUBLICATIONS 

FY92 

FY93 

fthrouah  June) 

Approximate  Number  Published 

77 

55 

Typical  Publications  and  Forums: 

*  Institute  of  Electrical  and  Electronic  Engineers  (IEEE)  Journal  of  Quantum  Electronics 

*  Journal  of  American  Chemical  Society 

*  Journal  of  Applied  Physics 

*  Journal  Neu^  Networks 

*  Optical  Engineeririg 

*  Signal  and  Image  Processing 

Selected  Titles: 

*  White-Light  Optical  Fourier  Transform  Device 

*  Sonic  Band  Structure  in  Fluids  vfith  Periodic  Density  Variations 

*  Automatic  Selection  of  Correlation  Filters  Using  Eiqpert  Networks 

*  Near  Dipole-Dipole  Interaction  Effects  in  Nonlinear  and  Quantum  Optics 

*  A  Gaussian  Measure  of  Quantum  Phase  Noise 

*  Anti-Stokes  Generation  and  Soliton  Decay  in  Stimulated  Raman  Scattering 
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CONFERENCES  AND  SYMPOSIA 

Conferences  Attended:  6S 


ed  Conferences  and  Symposia: 

29di  Amerksn  Institute  (rf  Aaonautics  and  Astronautics  (AlAA)  Joins  Pro|)ulsian  Conference, 
Monterey,  CA 


1992  American  Society  of  Medumical  Engineers,  ^X^nter  Annual  Conference,  Anaheini,  CA 

1993  Automotive  Te^notogy  EXPO,  Dearborn,  MI 

1992  %»ing  Meeting  die  Materials  Researdi  Society,  San  Francisco,  CA 

1992  Annual  Meeting  of  the  Optical  Society  of  America,  Albuquerque,  NM 

1992  Advanced  Microelectronics  Tecbnology,  Rdiability,  and  Logistics  Wtxkshop,  San  Jose,  CA 

1992  Defense  Manufacturing  Conference,  Atlanta,  GA 


EXCHANGE  PROGRAMS 


Selected  Exchange  Programs: 


DqMUtment  of  Defense  Science  and  Engineenng  Appreodoe  Program 
Summer  Faculty  Research  and  Engineering  Program 
Natknal  Researdi  Council  Resident  Researdi  Assodateshy  Program 
Intellectual  Property  Agreement «  University  of  Soutfaem  Califiunia  -  San  Di^ 
Higb  School  Sdenoe  and  Madiemadcs  Faculty  Program 
Cdkge  Ai^rendoe  Program 


RDT&E  CONTRACTS 

MRDEChad200  icive  RDTAE  contracts  during  FY93widi  a  total  value  of  S300  million. 

GRANTS  AND  COOPERATIVE  AGREEMENTS 


* 


Oakwood  Cdlege  -  Loaned  a  Laser  System 
Georgia  Institute  of  Technology  -  Infitued  Solder  Inqrection  System 
Univetsity  of  Nocdi  Cardina  •  Loaned  a  Laser  System 
IMversity  of  Alabama  at  Ihmtsville  •  Ekctronic  Eququneat 


Section  I  •  Page  56 


FAi«rtinnl>«rtniir«hip« 

*  Geoisia  Inrtitute  of  Tedmology 

*  Ihihmiity  of  Nofdi  Caioliiia 

*  Unhwn^of  AlabiiiaatHuntsvilk 

*  Mooer  UuveniQr 

*  Qaik  Adanta  IMvenity 

*  AkbamaAftM 

*  Oakwood  Colkge 

*  Adns  State  College 

*  Tray  State  CoUege 

*  DnlceTedmical 

URI  md  Cffltgs  of  Exg^snc^: 

*  Geoegia  Institiite  of  Tedmdogy's  Center  fix  Excdlence  fix  Eogmeeiing  Data  Exdiange 

*  Missile  Systems  Corpoatioo's  Natioaal  Optical  Coating  Critical  Tedmtdogy  Center 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


Y\ 

PHASE  I 

SBIR  FI 
r92 

PHASE  II 

RIDING 

PI 

PHASE  I 

r93 

PHASE  II 

$397  K 

$2,889  K 

$1,045  K 

$3,310  K 

USE  OF  LABORATORY  FACIUTIES 

Selected  Use  of  Facilities: 

*  Magnetdc  -  Perfixined  a  material  analysis  and  study  of  medianical  conyonents  of  Magnetdc 
electrical  mobxs  to  determine  dx  cause  ofa  recurring  problem  widi  die  mobxs.  Levdc^EfiEbrt 
SO  man  days. 

*  Various  Conqianies  •  Use  of  virtual  reality  simulators.  Level  of  Effort:  fiOdays^ear. 

*  Various  Conqianies- Use  test  fodlities. 


COOPERATIVE  R&D  AGREEMENTS  (CRDA) 


ACTIVE  CRDA’s 
2 


R  NEGOTIATION 
8 


Active  CRDA's  Titles: 

*  Multi-Target  Tradang  ^tem 
Partner  fiidustiy 

*  Development  of  Missile  Systems  Related  to  Mcamfxturing  Processes,  ExpdpmentaandSc^twcae 
Tools 

Partner  Academia 

I 

I 

i 

I 
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INTELLECTUAL  PROPERTY 

PATENTS  DURING  FY92  i  Fy93  (through  Jiine) 


NUMBER 

NUMBER  OF 

NUMBER  OF 

AMOUNT  OF 

31 

18 

N/A 

N/A 

Selected  Patent  Tides: 

*  Fast  Optical  Switch  and  Limiter  Using  Quantum  Sue  Effect  in  Metal  Grain  ComposiUs\ 
5.059.003 

*  Device  for  ^^fying  ASiesive  onto  Fiber  and  Drying  Before  Winding;,  5,060.593 

*  Countertriangi^r  Optical  Position  Sensor,  5,078.333 

*  Jntegjratty  Wound  Joint  Structure;  5.227.2Q8 

*  Electronic  Triple  Point  Cell;  5.2 19,225 

*  Solid  Striji^r  for  a  Space  Based  Neutnl  Particle  Beam  System;  5,177,358 

*  ^tarkMap  for  a  Resistive  Material  Using  h^gnetic  Field  Detection;  5,155,438 

*  FM  Video  Data  Unk^)ectrum  ^treading;  5,140.610 


Selected  Patent  ADoHcation  Titles: 

*  Infrared  Image  Projector  Utilising  a  Deformabk  Mirror  Device  Spatial  Light  Modulator 

*  Hi^  Resolution  Video  Acquisition  ^tem 

*  Con^ensationfor  Blade  Hole  Effect  in  Thermal  Sensors 

*  High  Precision  Transfrr  Lamination  Mandrel 

*  Optical  Waveguides  in  Electro-optical  Polymers  andMeduxi 

*  Method  to  Extract  and  Recover  fiitramine  Oxidizers  from  Solid  Propellants  Using  Liquid 
Ammonia 

*  Coaxial  Engine  for  Ducted,  Hybrid,  and  Gel  Bi-propulsion  Systems 

*  Ultraviolet  Fluorescence  petrographic  Analyzer 


Backlog  in  Patent  Applications:  Theieiscuiieatlyabaddogof85iiiveiitiondisdosuresforwludi 
patent  a|q>Ucatioiis  have  not  been  filed.  The  baddog  is  due  to  a  induction  in  the  staff  of  Ifae 
MICOM  Legal  OfBoe  and  an  increase  in  die  tate  of  disdosme  snbmissioos.  The  jnofessianal  staff 
nas  reduced  from  10  to  6  persons  in  die  last  fiair  years  and  die  support  staffwas  reduced  from  7 
to  2  persons  in  die  last  two  years.  The  positioas  were  vacated  doe  to  retiicmeots  and  transfers, 
could  not  be  filled  due  to  die  hiring  fre^  and  most  were  lost  in  a  recent  reduction  in  fixee. 


Supporting  DTT:  Legal  support  for  the  MRDEC  is  provided  by  the  MICOM  Legal  OfiBce 
ndio  also  sqqxirtsodier  Amy  elenientsoo4ocated  at  Reebtone  Arsenal.  The  NOCOM  Legal 
OfiBce  has  a  total  of  fiair  patent  attorneys  and  two  patent  advisras  to  provide  support  fix 


procurement  matters,  patent  disputes,  claims,  and  DTT  matters.  The  grade  structure  fix  die 
pr(^ssiaoalstafifooosistsofaoeGM-15,  fiair  GS-14's,  and  one  QS-13.  Out  rtfdie  fiair  patent 
attorneys,  only  one  patent  attorn^  provides  direct  siqipmt  on  DTT  matters  to  dw  MRDEC  and  d» 
odier  oo*k)cated  Ar^  dements. 
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U.S.  Army  Missile  Command  RD&E  Center  (Continued) 

TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

The  MRDEC  has  invested  about  1618  roan-bouTS  in  pursuit  of  TRPeffixts.  Efiforts  included 
reviewing  initial  academia  and  industrial  proposals  submitted  to  the  Advanced  Researdi  Project  Agency 
(ARPA),  establishing  contacts  with  sponsms  of  dtose  proposals  hdding  die  most  promise  for  eiqdoiting 
MRDEC  capabilities,  and  developing  CRDAs  to  docinnent  lesultiitg  agreements.  The  MRDEC  received 
14  proposals  and  suiqxirted  12.  Examples  ofdiose  supported  are  listed  bdow: 

*  SPARTA,  Incorporated  -  Establish  an  Optoelectronics  Center  to  devdop  Applicatioos  of  Photonic 
Bandgap  Structures. 

*  IMversity  of  Alabama  at  Huntsville  •  Form  a  Soudieast  United  States  Industrial  Alliance  for 
Electronics  Assembly  to  promote  development  of  new  parJniging  technologies. 

*  Litton  Data  Systems  •  Establish  a  bilate^  coUabmatkn  agreement  on  developirig  Optical 
Processing  Technologies. 

*  Millipme  Corporation  -  Establish  a  Heatdi  Care  Technology  Devdopment  initiative  called  the 
Optical  Bioaralyzer  Consortium. 

*  Manufacturing  Research  Center  -  Establish  an  Electronics  Consmtium  to  develop  manufacturing 
tedmolc^es  for  assured  hi^  quality,  affordable  electronics  assemblies.  This  consortium  will 
initially  focus  on  problems  in  ^  automotive  industry. 

*  Ihi^ies  Missile  Systems  Corporation  -  Establish  a  National  Optical  Coating  Critical  Technology 
Center  of  Excellence  involving  academia,  industry,  and  the  Federal  Government. 


INTERACTIONS  WITH  NON  DOD  ORGANIZATIONS 

The  MRDEC  is  part  of  a  joint  technology  transition  project  currently  hang  formed  which  is 
entitled  the  "Next  Generation  Multi-Chip  Module  (MCM)  Automotive  Engine  Controller".  The  purpose  of 
this  pixqxised  industry/govemment/university  alliance  is  to  accelerate  the  develtqnnent  of  MCMs  hi^ 
volume,  low  cost  electronics  manufacturing  for  use  by  bodi  industry  and  Government.  Theotho' 
participates  are: 

*  Harris  Government  Communications  Sj^tems  Division 

*  Chrysler  Corporation  •  Huntsville  Division 

*  Auburn  University 

*  Gemgia  Institute  of  Tedmology- Georgia  Tedi  Researdi  Institute 

*  Rome  Air  Development  Center 

Typical  Interactions  with  Other  Government  Agendas: 

*  National  Aeronautical  and  Space  Admirustration  -  Developing  the  reliability  assessment  of 
ahemative  techndogies  for  foe  eliminatioo  of  Class  I  ozone  dqileting  chemicals  used  in  foe 
cleanup  of  DoD  related  electronic  assemblies. 

*  Dqrartment  of  Energy,  Oakridge,  TN 

*  U.S.  Postal  Service  -  Tedmdogy  base  and  potential  applicatioos 

*  Dqiartment  of  Commerce,  National  Institute  for  Standards  and  Technology  -  Technical  reviews  on 
qiecific  manufacturii^  technology 

*  Dqxutment  of  State -Microwave  and  miUnneterwaveint^rated  circuits  (MIMIC)  exp(»t  licenses 

Typical  Interactions  with  State  and  Local  Governments: 

*  Ihmtsville  Chamber  of  Conunerce 

*  Alabama  DqiartnientofEconomic  and  Cmnmunity  Affairs  of  the  Governor’s  OfBce 
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J  Interactions  with  Industry:  Contact  mimerous  companies  tiirou^  inteichanges  at  v>ri^ 
technology  and  mamifacturing  tedmology  wotkshops/configenoes/syiiyosia.  Wmlditg  with  more 
than  30  companies  within  Alabama  tiuougjh  the  Virtual  Reality  CoMortium  that  MRDEC  initiated 
to  facilitate  DTT.  Typical  paitidpants  include: 

UNISYS 

Raytheon 

Loddieed 

TRW 


SPARTA 

Nidiols  Researdi  Corporation 
Quality  Researdi 


Florida  Institute  of  Technology 

Ge(»gia  Institute  of  Technology 

Purdue  Ihiiversity 

Syracuse  Ihuversity 

Ihiiversity  of  Alabama 

University  of  Midiigan 

University  of  Norfa  Carolina 

^^rginia  Polytechnic  Insritute  and  State  University 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 

b  1994.  be  U.S.  AnnyMRDEC  will  inyrovehstedmology  transfer  lOTgram  by  cmptiaiHTing 
maiketing  and  lioeosing  wliik  sdidifying  be  exisdog  Cooperative  Reseaidi  and  Devdo|xnan  Agreement 
(CRDA)  process. 

Specific  Plans 

1.  Finalizatiao  of  a  local  supplement  to  AR  70*S7,  nbdi  has  been  approved  by  Ibad^iaiters, 
Dqnutment  of  be  Anny.  Hiis  local  supplement  will  contain  biee  model  cooperative  research  and 
devdopment  agreements:  (1)  A  long-fim  fin- large  projects;  (2)  A  bort-fixmfiir  simple  transfers 
ofmaterial  or  infermation  to  non-Govemment  parties;  and  (3)  A  material  transfer  modd  for 
transfer  ofiKXHoommercial  material  or  information  to  be  Government  fin^testir^.  Final  issuance 
of  this  suiq)lement  will  solidify  the  program  by  providing  a  mhumal  unifoim  system  broughout  be 
Command  wibout  curtailing  flexibility. 

2.  Training  of  all  sdenti^  within  be  Command  on  basic  hrtdlectual  property  law,  be  tedmology 
transfer  process,  and  ethics  issues  unique  to  technology  transfer. 

3.  Detailed  training  of  ORTAs  on  commonly  negotiated  provisions  of  CRDAs. 

4.  Establishment  of  a  multi-discipline  invention  review  committee  to  primitize  invention  disclosures 
and  identify  irwentions  for  early  marketing  efforts. 

5.  Bqin  to  computerize  be  patent  docketing  system  for  be  command  which  will  again  aid  in 
marketing  efforts. 
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U.S.  ARMY  NATICK  RD&E  CENTER 


ORTA;  Mr.  Robert  L.  Rosenkrans 
ATTN:  SATNC-AC 
Kansas  Street 
Natick,  MA  01760-501S 


PHONE:  (508)651-5296 
FAX:  (508)651-5086 
DSN;  256-5296 

E-MAIL;  brosenkr@natick-einhl.arniy.inil 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Soldier  as  a  Systcin  Managcineiit  -  Individual  warrior  equipment  to  maximire  mdividual 
survivability,  sustainability,  and  combat  efibctiveness  includiiig  modeling  and  simulatian  d  survivability. 
perfonnance.  and  combat  effectiveness. 

Food  Science  and  Technology  -  DoD  agent  fcsr  ration  development,  food  packagiiig,  food  service 
equipment  and  supporting  technology  base. 

Clothing  and  Textile  Technology  •  Individual  protective  equqanent,  laser  protective  equipment, 
percutaneous  dtemical/bitdagical  protectian,  ballistic  protection,  odM*  mdividual  sddier  items  rmd  dress 
dodiii^. 

Airdrop  •  Paiadniles  and  airdrop  platforms  and  systems. 

Biotechnology  for  Advanced  Materials- Includes  biod^radablepadcagiqg,  fibers  and  odier 
pdymers. 

Behavior/Performance  -  Individual  accqitance,  perfonnance  measurement,  biomedianics  of  individual 
equipnient. 

Shelter  Design  and  Devdopment  -  Tentage  and  rigid  wall  shehos. 


UNIQUE  FACIUTIES  AND  EQUIPMENT 

Climatic  Chambers  for  sunulathig  wKvldwide  environments,  sudi  as  tropic  and  arctic  conditions  (-70  to 
165^  widi  10  to  90%  bumidity,  wind  2  to  40  MPH  and  sdar  kad). 

Clothing  and  Textile  Prototyping  and  Testing  fra  devdoinnent  of  new  unifinins,  helmets  and  boots, 
inchiHnig  wear,  durability,  dye,  finishing,  and  othra  testirig. 

Food  Processing  PQot  Plant  for  ration  develofnnent,  food  service  equqmient,  and  fixid  processing 
tedmdogies. 

Computerized  Qothing  Pattern  Processing  Systmn  for  generating  a  set  ofpattenis  in  all  sizes  and 
lengdis. 
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Dn^  Test  FscflHy  fiv  ihnulsiing  loads  dropped  from  airenft. 

Hdicoptcr  Dyasnk  Load  Siamlation  FacOhy  fi>r  verificaliao  (tf^hdkoptBr  liggiog  prooedares  md 
to  stnaiiam  lifiiQi^wDiQg  of  tnuisport  kMds. 

lostrnmcntad  Mannequin  for  thennal  studies  on  uniform  systems  and  field  tests. 

Mkrobial  Laboratory  fiv  identification  of  fixxl  pafoogens  and  qwilage  organisms. 

Rain  Simulator  Tower  for  simulating  fiforic  testing  outdoors. 

Ultra  Fast  (Picosecond)  Laser  Facility  fisr  »wa*»»riaic  evaluation. 
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OFFICE  OF  RESEARCH  AND  TECHNOLOGY  APPLICATION  (ORTA) 

The  ORTA  bcMganizatiaaaUy  under  the  Advanc«lSystenisIMiectonae  at  NRDEC.  DunqgFY92 
and  FY93.  ORTA/Defiose  Technolagy  Transfer  (DTT)  fiinctioos  consumed  about  0.4  man-years  of  effixt 
atacosttrf’SlS.SK.  Besides  die  DTT  Program,  the  ORTA  also  handles  the  SBIR,  MTCL,  and  OLIR 
Prognuns. 

«  Dual-Use  Tedmologies  PublkatioQ 

*  Informatioo  fix  Industry  Program 

*  Fact  Sheets 

*  Natick  Podcet  Guide 


TECHNICAL  REPORTS 


TECHNICAL  REPORTS 

FY92 

FY93 

^through  June! 

Submitted  to  DTIC 

40 

17 

PUBLICATIONS 


PUBLICATIONS 

FY92 

rY93 

r through  June) 

Approximate  Number  Published 

90 

83 

Typical  Publicarions  and  Forums: 

*  Journal  of  ^iplied  Pl^rsics 

*  Journal  of  and  Interfece  Science 

*  Journal  of  Food  Science 

*  Journal  of  Molecular  Crystals  and  Liquid  Crystals 

*  Journal  ofthe  American  Dietetic  Society 

*  Textile  Research  Journal 

Selected  Titles: 

*  Turbulent  Effects  on  the  Aenxfynamics  of  Paradaites 

*■  T  Potion  ondMRE  Soldier  Enfumcement 

*  Detection  and  Control  of  Cold  Tolerant  Pathogens  in  Chilled  Foods 

*  Blown  Film  from  Starch/Poly  (Vinyl  Alctdtol)  and  Starch/Ethylene-Vinyl  Alcohol  Blends 

*  Fundamentals  of  Biodegradable  Polymers 

*  The  Effects  of  Various  Thicknesses  of  domical  Protective  Gloves  on  Manual  Dexterity 
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CONFERENCES  AND  SYMPOSIA 


FY92 

J^proximate  Number  Attended 

88 

32 

Sttotd  Confacncg  and  Sy?npp$4t: 

*  39lh  Sagamore  Anny  Materials  ReseardiCoaftitnceoo  the  Science  and  Tedmdogy  of  Fire 
Resistant  Materials,  Plymoudi,  MA 

*  Laser  Hardened  Mater^  Structures  Group  Meeting,  Washington,  DC 

*  National  Association  of  Unifiann  Manufacturer  and  Distributors,  Palm  Springs,  FL 

*  Instimte  of  Food  Technologist  National  Meeting,  New  Orleans,  LA 

*  1993SocietyofPlasticsEngineeringAnnualTechnicalCoofiaence,  New  Orleans,  LA 

*  17di  Annual  Meeting  Technology  Transfer  Society,  Atlanta,  GA 

*  American  Society  of  Medumical  Engineers,  Atlanta  GA 

*  International  Conference  on  Antioxidants,  Tanytown,  NY 


EXCHANGE  PROGRAMS 

Selected  Exchange  Programs: 

*  Summer  Faculty  Research  and  Fjigineering  Program  •  Northeastern  (%io  University,  Sdiod  of 
Medicine 

*  Short  Term  Analysis  Service  -  Worcester  Polytedmic  Institute,  Harvard  Ihiiversity,  and 
Massachusetts  Institute  of  Technology 

*  Polaroid  Corporatiao 

*  Battdle-Columbus 

*  University  of  California,  Davis 

*  Princeton  University 

*  Optical  Coating  Laboratory,  Inc. 

*  Ihuversity  of  Massachusetts,  Boston 


RDT&E  CONTRACTS 


190 

$32.0  M 

117 

$14.1  M 

Selected  Contracts  to  Commercialize  Technology: 

*  A  SBIR  contract  wife  Arcanum  and  a  contract  wife  Fibo-  Materials  are  n«gniii£  wife  fee  nite«u  of 
oommerdalizing  super-activated  carbon  tedincdogy  in  fee  U.S. 

*  The  Individual  Microclimate  Cooling  Tedmology  devdoped  under  contract  wife  Foster-Miller,  is 
planned  to  be  commercialized 

*  A  waterproofforeathable,  sdvent-phobic  membrane  technology  developed  under  contract  wife 
Tenqro-Shain,  is  planned  to  be  commercialized  by  Tenqro-Sbain 
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U.S.  Army  Natick  RD&E  Center  (Continued) 


Selected  Commercialized  Technologies: 

*  Ktviar  KM2*based  tnatariak  are  being  sold  conunerdally  by  I.E.  DuPoot,  for  civilian  body  armor 

*  Spectra-based  are  being  sold  commercially  by  Allkd-Signal,  fisr  civilian  body  armor 

*  A  radar  absorbing  &bric  developed  by  Millimeter  Wave  Tedinology  under  a  SBIR  program  is 
being  used  by  several  other  defense  contractors  for  various  snrplicatiGns 


GRANTS  AND  COOPERATIVE  AGREEMENTS 

Donations  of  Equipment  to  Uruvershies: 

*  University  ofRhode  Island -Rolcoo  Ultra  Fihratiao  Unit 

*  Rutgers  University  -  Spray  Dryer,  Fluidized  Bed  Agkxnorator,  and  Vacuum  Cooker 

*  University  of  Georgia  •  Meat  Emulsifier  aiai  Vacuum  Cooker 

Education  Partnerships: 

*  Textile  Technology  Center  of  Excelloice 

URI  and  Centers  of  Excellence: 

*  Dnexel  University,  Temple  University,  and  Philadelphia  CoU^  of  Textiles  and  Science  • 
Fatablished  the  Textile  Technology  Center  of  Excellence 

*  Northeastern  University  >  Center  for  Electnxnagnetics  Research 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


n 

PHASE  I 

SBIR  FI 

{92 

PHASE  II 

JNDIN6 

FI 

PHASE  I 

f93 

PHASE  II 

$340  K 

$1,627  K 

$1,025  K 

$2,622  K 

USE  OF  LABORATORY  FACILITIES 

There  are  many  instances  in  adiidi  NRDEC  tests  aixi  evaluates  material  for  Industry,  normally 
benefiting  bodi  the  conq)any  and  the  Government.  A  specific  example  is  foe  utilization  of  NRDECs  single 
yam  in^Mut  test  as  a  first  iqrproximationofpotential  to  full  ballistic  evaluation  of  materials.  Diereareno 
fixmal  agreements  established  between  NRDEC  and  Industry  for  foe  use  of  NRDECs  textile  focilities 
solely  fi>r  commercial  plications. 


COOPERATIVE  R&D  AGREEMENTS  (CRDA) 


CRDA'S  UNDER  NEGOTIATION 

11 

11 
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Selected  Active  CRDA's  Titles: 

*  Develo/maitofBiogeneticalfyEr^^ered^HckrSilk 
Paitner  Moannto 

*  Biodegradabk  Plastics  for  Packaging 
Paitner  Wanier>Lainbeit 

*  Radiation  Preservation  of  Foods 
Paitner  >^iDdicat(»' 

*  OptimisationofPo^bers  for  Body  Armor  Apfdication 
Paitner  Midi^gan  Mdecular  Instil 

*  Development  of  Biodegradable  Products 
Paitner  Rohm  and  Haas 

*  Shelf  Stoble  Breads  and  Bakery  Products 
Paitaer  MiloBakeiies 

*  Listeria  Detection  Apparatus 
Paitner  Vicain,Ltin^ 

*  Microencapsulation  of  Performance  Modifoing  Nutrients 
Paitner:  Bk>Molecular  Products,  Incoiporated 

Non-Monetarv  Contributions: 

*  Personnel  expertise 

*  Facility  and  equqnnent 

Reasons  for  Backlog:  Due  to  a  continuous  streamlining  oftheCRDA  process,  there  is  not  a  baddog, 
however  Aere  is  a  heavy  woiidoad  of  potential  CRDA's  due  to  a  limited  number  of  persons 
processing  CRDAs. 


INTELLECTUAL  PROPERTY 


PATENTS  DURING  FY92  &  FY93  (through  June) 

NUMBER 

NUMBER  OF 

NUMBER  OF 

AMOUNT  OF 

8 

10 

2 

$5  K 

Selected  Patent  Titles: 

*  Enzyme  Detergent  Formulation  and  Methods  of  Detoxifying  Toxic  Orgenophosphorous  Acid 
Compounds^  5,169,554 

*  Method  for  Sjynthesizing  an  Enzytne-Catalyzed  Polymerized  Monolayer^  5,143,828 

*  Leavened  Breads  with  Extended  Shelf  Life;  5,059,432 

*  Quidc  Release  Buckie  Asserrbfy,  5,205,02 1 

*  Combustion  Chamber  for  Multi-Fuel  hred  Ovens  and  Griddles;  5,096,4 12 

*  Raebal  Reefing  Means  for  Use  in  Paddng  and  Opening  a  Paradmte  Canopy  in  a  Controlled 
Marmer;  5,209,436 

*  Synergistic  Effect  of  Amfiopectin-Permetiirin  in  Combination  on  Textile  Fabrics;  5,089,298 

*  Self  Heating  Individual  Meal  Module;  5,220,909 
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*  Biodc^nKliUe  Materials 

*  Biotedwintogy 

*  Cloduitg 

*  Color  Matd^  Medud 

*  Cooing  Veit 

*  Food 

*  Infilled  Signature  Reduetkn 

*  nnto-Electroaic  Film 


Number  of  CRDA's  That  Provide  Trade  Secrets:  11 
Backlog  in  Patent  Applications:  Hiere  is  currently  not  a  backlog. 


Supporting  DTT:  Support  is  provided  by  one  attorney  at  fin  GS-14  level.  Additiaaal 
Intdlectual  Property  Attorney  suppnt  will  be  required  in  the  future  due  to  the  increase  in  requests 
fer  CRDAs  and  upcoming  my<H'  revisions  in  fin  laws  related  to  data  ri^tts  in  Government 
contracts.  Tbere  is  not  a  spedfic  travel  budget  for  DTT  activities. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

NRDEC  has  urged  and  encouraged  industrial  mganizatioos  to  submit  proposals  in  areas  of 
potential  benefit.  NRDEC  has  talked  directly  wifiifimrcoamanies,  with  iqnesentatives  of  two  ofinrs,  and 
two  universities.  NRDEC  is  prepared  to  provide  Advanced  Researdi  Projects  Agency  (ARPA)  its 
expertise  in  fin  proposal  evaluadon  and  subsequent  execution  of  fin  program  in  fin  fifilowing  areas: 

*  Biotedmology/Environmental  Technology 

*  Food  Sdenoe^utritioo 

*  Heads-Up  Di^lay  Technology 

*  Materials/Structures  Manufacturing 

*  Textile  Tedmology 


INTERACTIONS  WITH  NON  DOD  ORGANIZATIONS 


"  oacal  Interactions  with  Other  Government  Agencies: 


Bureau  of  Engravii^  and  Printing 

Department  of  Commerce  -  National  Institute  for  Standards  and  Tedmology 
Dqartment  of  Emrgy 
Dqmrtment  of  Justice 
Department  of  State 

Federal  Emergency  Managennnt  Program 
Food  and  Drug  Administration 
Forest  Service 


Typical  Interactions  with  State  and  Ix»cal  Governments: 

*  Numerous  State  and  Local  Pdice  -  Ballistic  Protective  Materials 
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U.S.  Army  Ntick  RD&E  Cuter  (Continued) 


Typical  Interacrions  with  Industry: 

*  Foundation  Tedaolcgies 

* 

*  GoberOannentTedlBiolQgy,  Inc. 

*  Hu^beaAircnft 

*  MaitinManetta 

*  Kfondl  Chenocal  Senses 

*  Ocean  Cianbenks 

*  Rsebok 

Typical  Interactions  with  Academia: 

*  Boston  Uaivenily 

*  Clemson  Uoiver^ 

*  Condi  Univenity 

*  Illinois  InstitutB  <tfTedinok)gy 

*  Tulane  Univenity 

*  Univenity  Hawaii 

*  Ihuvenity  of  Washington 

*  V^iginia  State  Univenity 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 

In  order  to  inq>rove  the  NRDEC  Domestic  Technology  Transfo- Program  we  will  analyze  our 
current  Technology  Transfer  activities.  We  will  be  looking  at  die  direction  our  program,  review  all 
tedmologies  for  transfer  potential,  develop  a  data  base  to  be^i  identify  and  trade  Techndogy  Transfer 
(TT),  investigate  die  possibility  of  all  new  oppwtunities,  identify  any  defidendes  or  gaps  and  identify 
particular  successes  fiM*  application  to  odier  areas.  From  our  analysis  we  will  develop  a  robust  plan  to 
r^piraliTft  on  OUT  success  and  to  push  NRDEC  technologies  into  the  commerdal  arena. 

Aspects  of  FY94  Domestic  Technology  Transfer  Program  will  include: 

1 .  Complete  Program  Analysis 

An  in-dqith  analysis  of  all  TT  subprograms  will  be  made  to  streamline  the  development  of 
Cooperative  Research  and  Developmem  Agreements,  Patent  License  Agreements,  and  responding 
to  technical  requests  fron  industry,  academia  and  state  and  local  govermnem. 

We  will  review  and  investigate  all  NRDEC  technology  areas  to  determine  NRDEC 
technologies  have  potential  commercial  value.  Make  recommendations  for  mediods  to  inoease 
technology  transfer  of  the  most  promising  technologies  and  recommendations  for  potential 
patentable  areas.  The  technology  areas  include  but  are  not  limited  to  dxise  technologies  involved 
in:  food,  food  service  equipment,  food  packaging,  shelters,  tentage,  field  service  equipment, 
airdrop,  textiles,  clothing,  and  individud  equipment. 

2.  Unique  Facilities  and  Equipment 

NRDEC  has  an  extensive  amount  of  unique  equipment  and  fedlities  due  to  our  broad  raitge  of 
technical  areas.  We  will  identify  these  unique  pieces  of  equipment,  fecilities,  or  cqiabilities  tihat 
have  potential  value  or  potential  for  cooperation  with  industry,  specifically  small  local  conqianies 
unable  to  obtain/use  this  type  of  equipment.  Identify  and  develop  methods  or  means  to  share  these 
assets  and  eiqiloie  cooperative  achomtages  in  such  cases. 

3.  Technology  Data  Base 

We  plan  to  develop  and  implement  a  NRDEC  wide  metiiod  for  organized  tracking  of  aU  technology 
transfer  activities  including  tedinology  inventory,  commercial  application  screenii^  market 
assessment,  and  identification  market^  outreadi  fidlow-up  of  expressitxis  of  interest  and  final 
results. 

4.  Training 

A  cultural  change  must  take  place  fixxn  a  certain  mind  set  in  \diidi  researdi  fixused  purely  on 
military  needs  to  research  geared  cm  dual-use,  commercialization,  and  defense  conversion.  Wewill 
formulate  plans,  based  on  die  above  findings,  for  providing  tailored  training  to  ^propriate  target 
audiences  at  NRDEC  in  specific  topics,  enwrging  trends,  and  odier  subjects  for  d^  training. 
Training  requirements  and  enqihasis  will  differ  by  group,  i.e.,  supervises,  managars,  staff  support, 
project  officers,  and  others. 
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U.S.  Arniv  Natick  RD&E  Center  fContinued^ 

5.  Marketing  and  Outreach 

We  wiM  develop  a  capabilities  video  that  highli^its  unkpie  fiidiitics,  egugancnt,  and  services.  This 
video,  scheduled  to  be  completed  2QFY94.  has  potential  to  hi^i^  CRDA  possibility  or  odier 
cooperative  endeavon. 

We  will  be  marketing  NRDEC  tedmcdogMs  and  capabilities  via  participation  in  Advanced 
Plaming  Briefings  widi  Industry  (APBI),  luimerous  coofinences,  and  trade  diows.  We  will 
continue  to  emphasize  publication  in  all  types  of  technical,  trade,  and  special  interest  puUicatkms 

6.  CRDAs  and  Patents 

As  an  increasing  number  of  patents  are  developed,  we  will  review  each  oire  for  conunncializatian 
potential.  Those  NRDEC  patents  widi  commocialization  potential  will  be  publidzed  in  die 
Federal  Register  for  licensing.  All  of  our  marketing  and  outreach  activities  will  emphasize 
potential  for  cooperative  endeavcns  with  NRDEC. 
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U.S.  ARMY  RESEARCH  LABORATORY 


ORTA;  Mr.  R  Michael  Clafi^ 

U.S.  Arin^  Research  Laboratory 
28  Powder  \fill  Road 
Adeiphi,MD  20783-1145 


PHONE:  (301)394-3098 
FAX.  (301)394-5818 
DSN:  290-3098 
E-MAIL: 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Hi|^  pofomiaiice  computing;  advanced  computer  aichitectuies;  softwaie  and  simulatkio  techncdogy,  and 
artificial  intelligeoce. 

Aerosol  physics  and  atmospheric  effects  research. 


Nanoelectroaics/optoelectrooics/photODics;  microwave/milliineter-wave  devices;  optical  devices/fiical  plane 
arrays;  power  souroes/pulsed  power,  and  accousto/ferroelectronics. 

Human  fiwtors  engineering. 

Materials  sdence  and  technology;  elastomers  and  coatings;  processing  science/manufacturing  technology; 
and  CMTosion  prevention/control. 

Sensor  technology;  digitai/optical  signal  processus;  signatures;  and  information  fusion/processing. 
Survivability/lethality/vulnerability  analysis  and  dectronic  warfiue. 

Gas  turbine  and  reciprocating  engine  technology  such  as  gears,  bearings,  and  seals;  engine  control  systems; 
and  power  transfer  systems. 

Rotorciafl  aerodynamics;  vdiicle  structures;  and  structural  analysis  and  dynamics. 

Advanced  projectile  and  propulsion  concerts;  fli^  physics;  low  observable  technology;  and  ballistic, 
nuclear,  and  directed  enogy  efifects. 


UNIQUE  FACILITIES 

Blast  Range  -  Comprised  of  three  air-driven  shock  tubes  (0.6, 1.7,  and  2.4  meters  in  diameter)  used  to 
simulate  air  blasts  from  conventional/nuclear  wet^xms;  largest  air-driven  shock  tubes  in  U.S. 

Large-Caliber  Experimental  Test  Facility  -  Sdf-contained  diagnostic  test  range  having  unique 
c^jabiliQr  of  performirig  full  irrterior  ballistic  testing  atxi  evaluatirm  firam  initial  ignition  and  combustion  of 
propdling  charge,  tiuough  inbore  travel,  to  muzzle  exit;  able  to  test  advanced  conventional  propulsion 
tednologies,  electrical  propulsion  concepts,  arxl  other  irmovative  propulsion  schemes. 


Section  I  -  Page  73 


Hi(h  Peribnnance  Computing  Resources  >  Provides  researdiers  and  od»r  customers  with  access  to 
hi^i'peifoniianoe  computer  systems  inrhMHi^  both  scalable  masavdy  parallel  (Mocessors  and  parallel 
vector  aidiitBctures. 

Acoustic  Source  Generation  System  •  Rq)roduces  realistic  signals  simulating  any  sound  at  various 
ranges  and  under  controlled  conditions;  no  other  system  with  conqMuable  features  exists  in  fee  world  today. 

High  Power  Microwave  Research  Facility  -  Unique  100-kilowatt  fedlity  consisting  of  a  large 
anedioic  chamber,  a  large  variety  of  microwave  sources,  and  an  extensive  array  of  diagnostic  equqiment; 
capable  of  petfenming  tests  at  higher  powers  and  more  frequencies  than  any  ofeer  known  facility. 

UIFX  Flash  X>Ray  Facility  -  Designed  to  test  dectronic  conqronents  and  systems  for  radiation  effects. 

AURORA  Pulsed  Radiation  Facility  -  World's  largest  gamma-^ay  simulator  for  testing  the 
survivability  of  both  tactical  and  strategic  systems. 

Ion  Implantation  Facility  -  Provides  unique  state-of-fee-art  curability  for  the 
developrnent/demoostratioa  of  novel  ion  surfrice  treatments  and  coating  techniques. 

Pulsed  Power  Center  -  Unique  fedlity  in  our  country  which  serves  as  the  focal  pdnt  for  all  three 
Services  for  pulse  power  technology  and  development/evaluation  of  highixrwer/higb-voltage  conqronents 
arxl  subsystons. 

Nanodectronic  Fabrication  FacOity  •  Consists  of  a  variety  of  unique  equipment  to  grow  and 
characterize  compound  semiconductor  materials  and  febricate  devices;  contains  two  molecular  beam 
qritaxy  systems,  an  electrcxi-cyclatron  resonance  plasroa-etdied  chemical  v^ror  dqxrsition  and  etching 
system,  a  magnetron-enhanced  reactive-km  etching  system,  a  rapid  feermal  annealing  system, 
microlithogriqrhy  system,  and  more. 

Ultralithography  Center  -  Provides  Army  and  DoD  wife  capability  for  the  develo|nnent  and  novd 
ultra-submicron  electrtxiic  device  technology;  contains  Ldca  EBPG-SHR  electron-be^  Itfeogr^fey 
system. 

Indoor/Outdoor  Robotics  and  Automation  Research  and  Test  Facility  -  Includes  outdom- 14 
acre  test  area  wife  25  mph  sustained  speed  test  track,  obstacle  course,  eq>losive  ordnance  disposal  robot 
court  and  indoor  35 ,000  square  foot  test  area  wife  radio  frequency  (RF)  position  locatim  system,  data 
acquisition  equipment,  and  conqrutirig  fiicility  for  development  of  robotic  and  related  teclmologies. 
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OFFICE  OF  RESEARCH  AND  TECHNOLOGY  APPLICATION  (ORTA) 

Tbe  ARL  ORTA  is  contained  within  the  Advanced  Coooqits  and  Plans  (ACAP)  Directonie  whidi 
is  at  ARL  Headquarters  Addfdii,  Maryland.  The  actual  functioaing  of  the  ORTA  is  under  die 
leqxnsibility  of  die  ARL  Domestic  Technology  Transfer  Program  Manager,  R.  Midiad  Claffy.  The 

consists  ofastaffequivalentof9.8  person  years.  The  opoating  budget  is  af^roxunately  $950K.  A 
qiedfic  ORTA  point  of  contact  is  fyr  each  of  the  ten  tedmdogy  ditectorates  within  ARL. 

Publicity:  The  ARL  Domestic  Tedmology  Transfer  (DTT)  program  shares  in  die  benefits  provided  by 
ARL's  substantial  investment  in  marketing  tods  and  displays  which  have  been  developed  for  use 
by  the  DTT  program  as  well  as  other  ARL  programs.  Four  difiBnent  full  cdor,  modular  di^lays 
have  been  procured  and  are  maintained  by  fbc  ACAP  directorate.  They  are  used  in  techndogy 
trade  shows,  conferences,  association  meetings,  etc.,  usually  on  10  to  IS  occasioas  throughout  die 
year.  The  displays  range  in  size  fixxn  a  20  foot  flow  display,  to  a  4  to  6  fixjt  table  top  model. 

Each  display  is  configured  depending  on  the  specific  exhibit  theme  or  potential  "customer  group” 
attending  the  conference.  Other  marketing  tools  range  from  tri-fidd  sii^  page  hand  outs,  iq)  to  20 
to  30  page  full  color  brochures.  The  ARL  DTT  program  is  specifically  listed  in  7  different 
publications  and  resource  catalogs.  Formal  advertisements  are  placed  in  Tedmology  Transfer 
magazines  once  or  twice  each  year. 


TECHNICAL  REPORTS 


Army  Operations  Research  Symposium  Proceedings 

Institute  of  Electrical  and  Electric  Engineers  (IEEE)  Journal  of  Electron  Devices 

IEEE  Transacticns  on  Information  Theory 

IEEE  Transactions  on  Communications 

Journal  of  ^iplied  Physics 

Journal  of  the  Electrochemical  Society 

Journal  of  die  Optical  Society  of  America 

niysical  Review 
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U.S.  Army  R—c arch  Laboratory  (Continued^ 


Sdwtcd  TM«: 

*  An  E^qteriment  to  Examine  Protocol  Petfarmance  Over  Tactical  Networks 

*  A  Preliminary  Method  for  Atmospheric  Soundings  in  Neea"  Real-Time  using  Satellim  and  Ground 
Based  Remotely  Sensed  Data 

*  An  Electron  Paramagfuttic  Resonance  Investigation  of  Extrinsic  and  Intrinsic  Defect  Center  in 
Pb  (Zr,  Tl)  03  Ceramics 

*  Ofdical  Studies  of Electroluminescent  Structures  from  Porous  Silicon 

*  Ejfect  of  Void  Content  on  the  Mechanical  Properties  of  Carbon/Epoxy  Laminates 

*  Evaluation  of  Body  Armor  Systems  Against  the  19.5-Grain  Flechette 

*  Characterization  of  PMR  Monomer  Solutions  and  Prepregs  using  HPLC  Analysis 


CONFERENCES  AND  SYMPOSIA 


CONFERENCES  AND  SYMPOSIA 

FY92 

FY93 

fthrouah  June) 

Approximate  Ntimber  Attended 

280 

220 

Selected  Conferences  and  Symposia: 

*  American  Defense  Prepamlness  Associadoo  Omfeience  on  Turbine  Engine  Diagnostics 

*  Advanced  Research  Prefects  Agency  (ARPA)  Software  Techndogy  Conference 

*  Society  for  PbotOK)ptical  Instrumentation  Engineers  (SPIE)  1993  Synqxjsium  on  Optical 
Engineering  and  Photonics  in  Aerospace  &  Remote  Sensing,  Orlando,  FL 

*  26tfa  International  Conference  on  Radar  Meteorology  Synqrosium,  Myitk  Beach,  SC 

*  The  Physics  of  Semi-Conductors 

*  Association  of  Old  Crows  Synqxrsium  Joint  Western-Mountain  Region  EW  Tech  Symposium 

*  Precision  Munitions,  Signahires  and  Simulators  Omference 


EXCHANGE  PROGRAMS 

Durii^  FY92  ARL  was  a  participant  in  340  exchaiige  programs  and  was  a  participant  in  3SS 
exchange  programs  during  FY93. 

Selected  Exchange  Programs: 

*  Several  panels  of  The  Technical  Cotperadon  Program  (TTCP) 

*  Dr.  A.  Charles  Sobrero  from  the  DuPexit  Experimental  Stadon 

*  Graduate  Internship  Program  with  Ohio  State  University 


RDT&E  CONTRACTS 


FY92 

^  OF  CONTRACTS. 


360 


FDNDING 


$128  M 


Fy93 

NUMBER  OF  CONTRACTS 


428 


funding 


$96  M 
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GRANTS  AND  COOPERATIVE  AGREEMENTS 


PnnaiioM  of  Equimnent  tp  Universities.  AW-ikjnatedoverSSOOKwofthofcquqMienttoUnhftr^ 
FY92aiid$630KmFY93(dq»cciatBdvahie).  The  equqxnent  coosisted  of  sook  die  folk)WQg: 

*  lBMcanqMtiUe808SaDd286pena^oaaqwtas 

*  CAD  Systems 

*  >^wllo  Central  Processing  Units  Model  GD52 

*  Centred  Dita  Ibid  Drives 

*  Tegal  Model  701  Plasma  Etdiers 

*  Micromanqwlator  Servomotor  Transducers 

and  Cg«»r«rs  of  Excellff)^'  ARL  inteiactiaos  wiA  a  total  of  10  URTs  duriiig  FY92  and  13  URTs 
during  FY93,  of  which  two  examples  are  shown  below; 

*  Uiivenity  of  Delaware -URIManubeturing  of  Polymeric  Materials  (member  of  die  overs^ 
board) 

*  URI  on  Smart  Materials  and  Structures  -  (member  of  the  review  board) 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


PHASE  I 

SBIR  FI 
f92 

PHASE  II 

JNDING 

n 

PHASE  I 

f93 

PHASE  II 

$2,750  K 

$11,150  K 

$2,200  K 

$13,750  K 

USE  OF  LABORATORY  FACILITIES 

*  A  Memmanda  of  Understandii^  between  Fmt  Monmoudi  NJ,  (including  both  EPSD  as  weU  as 
CECOM)  allows  die  New  Jersey  Commissioo  of  Science  and  Tedmology  to  identify  sdected 
students  and  bcility  to  come  in  and  use  EPSD  fiicilides.  The  wenk  focuses  on  sdvii^  problems 
ndiidi  are  proposed  by  the  EPSD  and  are  directed  toward  siqipMtiiig  die  Army’s  mission 

*  The  National  Research  Council  (NCR)  Post  Doct(»al  program  at  EPSD  qxmsors  students  to  work 
on  topics  vdiich  solve  selected  problems  related  to  die  Amfys  needs.  Topics  are  jointly  defined  and 
die  researdiers  are  then  provkU  access  to  hig^  tedmology  bcilides  and  equifmient  at  EPSD. 
Exanqiles  of  sudi  fimilities  are  MBE  machines  and  Microanalytical  equqnnent.  Microanalytic 
equipment  such  as  die  Mass  qiectroidiotometer  can  determine  die  presence  of  minute  amounts  of 
contaminatioo  in  bodi  bulk  and  diin-film  semiconductor  materials. 

*  Ihider  a  CRDA,  Int^iated  Technologies  for  Medicine,  Inc.  is  using  ARL's  microfobrication 
fimility  to  support  dieir  development  of  new  processes  for  micromachinii^  devices  in  silicon 
wafers.  As  a  result  ofdiis  effort,  ARL  is  gaining  equipment  upgrades,  inqiiovements  and 
enhancements. 
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COOPERATIVE  R&O  AGREEMENTS  (CRDA) 


ACTIVE  CRDA«S 
52 


CRDA»S  UNDER  NEGOTIATION 
20 


Active  CRDA*8  Titles: 

*  For  rtsoardt  and  educational  collaboration  in  composite  materials  manufacturing  science 

*  For  developmera  of  permtment  magnet  designs  for  use  in  magnetic  reswumce  imaging  systems 

*  For  develo/mient  of  optical,  infrared,  and  microwave  detectors  using  super-conducting 
technology 

*  For  development  of  smart  ceramic  materials 

*  For  develofnnent  of a  portable  flat  panel  display  workstatitm 

*  For  development  of  a  laser  microscopy  system  for  the  commercial  market 

*  For  development  of  advanced  automated  manufacturing  systems 

*  For  eiqjerimental  and  analytical  impact  dynamics  research  for  composite  rotorcrqft  structures 

Non-Monetarv  Contributions:  The  oooHnoaetary  cootributiaos  of  ARL's  active  CRDAs  is 
^)proxiinately  SSM. 

Reasons  for  Backlog:  The  reasons  for  tte  backlog  of  CRDAs  under  negotiatioo  are: 

(1)  The  iitiMpiwiiKs  of  each  agreement  precludes  a  common  format;  havipg  to  tailor  each  one 
requires  an  extra  time  burden.  (Attempts  to  establish  such  a  common  fixmat  are  continuing). 

(2)  The  time  required  for  die  kgal  review  process  is  lengdrening  due  to  a  severe  shcxtage  of  legal 
staff  and  die  inability,  due  to  a  hiring  freeze,  to  hire  iqilaccments  to  mitigate  diat  shortage. 

(3)  There  is  some  evidence  of  a  reluctance  (» the  part  of  certain  sections  of  private  industry  to 
trust  the  ability  of  the  Federal  Government  to  adequately  protect  proprietary  information. 


INTELLECTUAL  PROPERTY 


PAT] 

NUMBER 

ISSUED 

OITS  DURING  FY92 
NUMBER  OF 
APPLICATJCONS 

i  FY93  (through  Ji 
NUMBER  OF 
LICENSES 

me) 

AMOUNT  OF 
ROYALTIES 

74 

124 

2 

$72 . 5K 

Selected  Patent  Titles: 

*  Compensation  for  Magytetic  Non-uniformities  of Permanent  Magnet  Structures 

*  Thin  Film  Thickness  Mapping  Technique 

*  Stejqted  Magnetic  Field  Source 

*  ff/gh  Temperature  Molten  Salt  Electrochemical  Cell 

*  Light  Activated  High  Power  Integrated  Pidser 

*  Photoconductive  Avalalance  GoAs  Swittdi 
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Selected  Patent  A 


•i •iiLr;  !< 


ion  Titles: 


An  C^HicaUy  Cantrolied  Oscillator 
A  VarUAtU  Gain  Optical  Detector 

(Atra-wideband  High-Power  Photon  Triggered  Frequany  bidepaident  RaOMw 
AtScrastrip  Electronic  Scan  Antenna  Array 
Battery  Connector  and  Method 
Hemispherical  Cladding  for  Permanent  Magnet  Solenoids 

Number  of  CRDA's  That  Provide  Trade.  Secrets:  8 

Rf-lrlny  in  Patent  Applications:  The  backlog  in  patent  applicatioos  has  incieased  from  186  in  FY92  to 
218inFy93. 


Supportinft  DTT:  There  are  essendaUy  only  time  full  time  equMdent  (FTE)  legal 
prafessioaals  suppoitii^  DTT.  There  are  only  two  other  FTE  Ifigal  professionals  pfovidmg 
mission  related  intellectual  property  suppmt  not  specific  to  DTT,  that  is  they  evahmte  imposed 
patentable  concepts  that  are  preseided  by  ARL's  Scientists  and  Engineers  (SAE).  They  dien 
process  diose  paT»«r  ^plicatioos  selected  as  the  most  pranusing  ot  die  most  valuable  to  protect 
fifom  die  Army's  viewpoint.  This  total  of  S  FTE  professionals  is  down  fiom  a  hi^  of  9.5  PTE's 
just  in  the  past  14  months.  The  current  operating  budget  fix  l^al  suppmt  to  DTT  is  S2S0K  ((hrect 
diaige  labor  only)  ingiiiHing  S30K  fix  travel.  The  requested  operating  budget  is  SSOOK  fer  DTT 
and  an  increase  of  S300K  to  die  current  amount  of  $300K  is  being  allocated  fix  the  odier  areas  of 
intellectual  property  protection. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

ARL  is  a  co-partner  in  22  TRP  proposals  diat  are  currently  under  going  die  sdection  process  at  die 
Advanced  Research  Prcyects  Agency  (ARPA).  Winning  proposals  are  mqiected  to  be  announced  in 
1QFY94.  To  date,  an  estimated  $27SK  has  been  expended  toward  die  Tl^  program  by  ARL.  Thisfigure 
will  increase  significantly  if  any  of  the  proposals  havh^  ARL  as  a  partner  are  sdected. 


INTERACTIONS  VinTH  NON  DOD  ORGANIZATIONS 


* 


I  Interactions  with  Other  Govermnent  Agencies: 

Department  of  Commerce-National  Institute  of  Standards  and  Technology  (NIST)  -  Calibratiaa 
standards  fix  instruments  used  at  ARL  and  cdlabmating  in  a  j<^  robotics  program 
National  Oceanic  and  Atmospheric  Administraticn  -  Perfixm  joint  airbtxne  measurements,  analysis 
of  diemical  aerosds,  etc. 


Dqxurtment  of  Energy  (DOE)  -  Several  cdlaboiative  efiferts  widi  DOE  labs  on  die  dynamic 
b^vkx  of  composite  materials,  Sandia  NL,  Lawrence  livetmcne  NL,  Los  Alamos  NL,  etc. 
National  Science  Foundation  (NSF)  -  Sponsors  j(^  conferences 

NASA  -  Two  of  ARLs  directorates  are  cdlocated  widi  NASA  fecQities  (NASA  Lewis  and  NASA 
Lai^ley) 
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*  Montgomay  County/Subuiban  Maryland  Technology  Gamcil  •  ARL  is  a  member  of  die 
oouncil  which  promotes  contacts  with  small  and  medium  sized  businesses  in  tibe  county 

*  Baltim(»e/Washingtoa  CorridM'  Giamber  of  Commerce  •  Member 

*  D.C.  National  Guard,  Alabama  State  Pdice,  and  Fair&c  County  (VA)  Ptdice  •  Works  in  areas 
related  to  ARL  technologies  wfaidi  can  assist  in  drug  interdictioo 

Typical  Interactions  with  Industry: 

*  I.E.  DuPont  •  Periodically  analyze  kinetic  data  sets  fi>r  Expernnental  Station,  Wilmington,  DE; 
return,  DuPont  provides  experimental  diaracteriration  of  difiusion  and  kinetic  parameters 

Typical  Interactions  with  Academia: 

*  ARL  has  thirteen  Education  Partnership  Agreements  in  place  and  active 

*  S&Es  act  as  mentors  in  the  Sdenoe  and  Engineering  Apprentice  Program  (SEAP) 

*  University  of  Maryland -Sponsor  National  Research  Council  Post  Docusate 

*  University  of  Califomia/Berkeley  -  involved  in  j(^  research  to  develop  a  reduced  instruction 
ajiqjroacb  to  computer-aided  design 

*  Interagency  Pt..sonnel  Agreements  (IPA)  -  With  professors  at  various  universities  (e.g.  Dr. 
Gurddee  at  New  Mexico  State  University) 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 

Em 

1.  ARL  has  over  Ac  past  5  years,  developed  a  laAer  high  CRDA  to  Scientist  and  Engineer  (SAE) 
ratio.  (The  hi^iest  in  Dob,  outside  ofDoD,  second  only  to  possibly  NIST.)  So&rdiisyear 
several  new  maiketing  tools  have  been  developed; 

a)  An  ARL  DTT  handout  wfaidi  provides  a  brief  description  of  ARL,  die  DTT  program 
tedmology  transfer  medianism,  and  ORTA  P(X^s.  Over  700  have  been  banded  out. 

b)  An  ARL  DTT  Brochure,  a  handbook  vriiich  provides  more  detail  on  the  DTT  program 
and  describes  each  technical  directorate  of  die  labraatory.  This  brochure  will  be 
completed  in  late  fourth  quarter  FY93.  It  will  be  a  foil  color,  16  page  broduire  that  will 
become  one  of  the  primary  marketing  tools  for  ARL's  DTT  program  durii^  FY94. 

In  addition  to  diese  marketmg  tools,  training  programs  were  initiated  at  five  of  the  ten  directorates 
(at  two  different  sites). 

FY94:  Efforts  in  FY94  will  focus  on: 

1.  CoUecong  data  to  determine  the  payoff  or  benefits  of  prior  CRDAs. 

2.  Developing  additi<mal  marketing  tools  e.g.,  one  page  technology  descripdons  for  all  areas  of  ARL's 
research  judged  to  have  high  potential  for  comiriercial  ^plicatiori. 

3.  Preparing  a  conqiendium  of  Technical  Outreach  Activities  for  ARL  in  FY93  and  for  its 
predecessor  organization,  LABCOM,  fitxn  FYSti  to  FY92.  This  document  will  be  primarily  an 
historical  record,  but  will  also  be  used  as  a  marketii^  tool  to  dqiict  die  potential  areas  in  wfaidi  we 
can  laundh  new  outreadi  activities. 

4.  The  new  ARL  DTT  data  base  will  be  delivered  in  early  FY94.  This  is  a  contractual  effort  being 
performed  by  SPARTA  in  Huntsville,  AL.  Once  diis  data  base  is  in  place,  rqwrt  generation  fin 
the  ARL  DTT  program  will  be  inqiroved  ten  fold. 

5.  The  growth  rate  of  CRDAs  and  PLAs  tapered  off  during  FY93.  A  concerted  effort  will  be  made  to 
bring  die  growth  rate  back  to  the  sqiproxiinate  25%  per  year  rate  of  prior  years. 

6.  There  are  still  some  ARL  Directorates  without  one  CRDA  or  PLA.  While  it  has  been  argued  that 
some  military  oriented  technologies  do  not  lend  diemselves  to  dual  use  plications,  diis  argument 
is  losing  its  siportets.  We  will  strive  to  adiieve  particqiation  by  every  Directorate  during  FY94. 

7.  The  training  programs  initiated  indqiendeady  at  die  Aberdeen  Provirig  Ground  and  the  Fort 
Monmouth  sites  will  be  institutionalized  and  presented  at  die  odier  ARL  geogrtqihic  locations. 

S.  ARL  provided  fimnal  offers  of  support  to  fiiur  different  proposals  submitted  to  the  Technology 
Reinvestment  Project  ^I  kP).  We  provide  the  offered  support  to  die  winning  candidates,  and 

be  watdiing  fiir  die  FY94  armouncenoent  trf'TRP. 


Section  I  •  Page  81 


U.S.  ARMY  SPACE  &  STRATEGIC  DEFENSE  COMMAND 


ORTA:  Mr.  J.  Russdl  Alexander 
ATTN:  CSSD-SP 
106  Wynn  Drive 
P.O.  Box  1500 
Huntsville.  AL  35807-3801 


PHONE:  (205)955-4763 
FAX:  (205)955-3958 
DSN:  645-4763 
E-MAIL; 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Tecfandogy  studies  and  oqierinients  in  directed  energy  weapons  and  intoactive  disciiminatian  devices. 

Inhiatioo  and  control  of  eiqrloratory  R&D  of  hypervelocity  tedinology  advanced  propulsion,  intercqrtor 
technology,  aerodynamics,  guidance  and  control,  atul  millimeter  wave  techndogy  in  suppcxt  of  interoqpttM- 
tedmdogy- 

E}q)loratoiy  research  and  advanced  develr^ment  of  optical  techtadogies,  passive  and  active  sensors,  and 
microelectronics  radiation  hardening  technologies. 

Systems  analysis,  systems  engineering,  and  command,  control,  and  communications  for  Ballistic  Missile 
Defense  (BMD)  technology  development  programs. 

Survivability,  legality,  and  key  tedmcdogies  includii^  radiaticn  hardenii^,  conqxisite  materials/processes, 
ixm-volatile  memory,  power  and  power  conditioning,  structures,  superconductivity,  and  advanced  optical 
materials. 

Research  and  development  in  foe  areas  of  innovative  sensors,  advanced  signal  processing,  digital  hnagii^ 
tedmology,  artificial  intelligence,  distributed  cmnputing,  tfaermo-dectron  technologies,  kinetic  and  directed 
energy,  optical  computing,  laser  satellite  oommunicaticxis,  advanced  materials,  and  computer  security. 

Space  technology  research  and  development  in  the  areas  of  r«nnniiniratinn<  remote  sensing,  weafiier  and 
terrain  data,  space  ejqreriments,  positioafoavigatioa,  and  space  technology  transition. 


UNIQUE  FACILITIES 


Kwajalein  MissUe  Range  (KMR)  -  M^'or  range  and  test  focility  base  supportiri^  strategic  defimse 
research  and  technology  validation  programs  as  well  as  strat^c  offensive  we^rons  development  and 
operational  testing;  assists  in  tracking  and  moniumr^  NASA  space  missions;  provides  deep-space  tracking 
for  U.S.  Space  CommaixL 

High  Energy  Laser  Systems  Test  Facility  (HELSTF)  -  Suppcnts  Army  and  DoD  hi^  energy 
RDT&E;  devdops,  int^rates,  and  operates  high  energy  lasm  and  related  instrumentation,  focilrties,  and 
srqqxxt  systems;  conducts  and  evaluates  laser  effects  tests. 
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Airborne  Survefllance  Testbed  (AST)  •  Thiee-cokn'  seosOT  mounted  on  a  modified  Boeii^  767  used 
to  validate  Loqg  Wave  Infrared  (LWIR)  seosev  functional  peifrxmance  and  to  collect  infrared  data  on  a 
wide  variety  of  test  targets. 

Advanced  Research  Center  (ARC)  -  Contractor-operated  computer  frdlity  created  to  siqrport 
Strategic  Defense  Initiative  programs;  distributed  and  paralld  processing  capabilities;  majtH^  n^  in  the 
National  Test  Bed  (NTB). 

Army  Missile  Optical  Range  (AMOR)  -  ContractOT-operated  conqract  laser  radar  range,  prinuuily 
sui^rting  laser  arid  Laser  Radar  (LADAR)  measurements  of  selected  materials  and  targets. 

COBRA  EYE  -  Collection  platform  for  longwave  infrared  data  on  a  wide  variety  of  stiat^c  and  dieater 
missiles  and  prc^iosed  penaids. 

COBRA  JUDY  -  Ship-borne  sensors  designed  to  collect  high  quality  signature  data  on  missile  systems. 

High  Altitude  Observatory  (HALO)  -  Instnunented  Gulfetieam  n-B  optical  data  collection  aircraft 
providiiig  muhispectraL  imaging,  qitical  signature,  missile  plume  {dienomenology,  intercept,  ddiris 
characterizatioD;  and  kill  assessment  data. 

Lexington  Discrimination  S3rstem  Test  Bed  (LDSTB)  -  Uses  actual  filed  data  to  test  discrimination 
algorithms  and  architectures  in  real  time. 

Mosaic  Optical  Sensor  Technology  Testbed  (MOST!)  -  Supports  development,  characterizatioo, 
testing  and  calibration  of  low  background,  infrared  surveil’ance  sensors  and  interceptor  seekers. 

National  Institute  of  Standards  and  Technology  (NIST)  Low  Background  Infrared  (LBIR) 
Calibration  Facility  -  Supports  development  of  LSIR  calibration  standards. 
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OFFICE  OF  RESEARCH  AND  TECHNOLOGY  APPLICATION  (ORTA) 


Tecfanology  Tnuisfo  at  USASSDC  is  a  command-wide  fiinctioo.  h  is  estimated  that  6  man^nears 
ofefiwt  is  esqiended  for  this  activity.  Then  is  not  a  budget  set  aside  explicitly  fivtedmology  transfer. 
The  Systems  Programs  Int^iatioo  QfBoe  acts  as  die  fixal  point  fiar  these  activities. 

Publicity: 

*  Automated  Technology  Catalog 

*  Technology  Transfer  Program  Brochun 

*  USASSDC  Patent  and  License  Catalog 

*  USASSDC  Technology  Transfer  (SpinofiD  Notdiook 

*  The  Technology  Network  Newslener  (bimonthly) 

*  Media  Briefings  (2) 

*  Tedmology  Confinences  (2) 

*  Meeting/Coofi^rence  Exhibits  (25  in  FY92  &  20  in  FY93) 

*  Radio  (7) 

*  USASSDC  Dual-Use  Technologies  Publicatioa 

*  Newspiqier/newsletter  articles  (5) 


TECHNICAL  REPORTS 


TECHNICAL  REPORTS 

FY92 

FY93 

(through  June! 

Stibmltted  to  DTIC 

8 

3 

PUBLICATIONS 


lIRS^IIHnS^HIIIIIIIIIIillillllllllllllllH 

Approximate  Number  Published 

46 

23 

Typical  Publications  and  Forums: 

*  American  Defense  Preparedness  Associafion  Proceedings 

*  Arn^^  Researdi  Development  and  Acquisition  (RD&A)  Bulletin 

*  Aviation  Week 

*  Institute  of  Electrical  and  Electrcniic  Engineers  Proceedings 

*  Socfety  for  Coiiq;>uter  Simulation  Proceedings 

*  The  International  Society  for  Optical  Engtneerii^  Proceedings 
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StteagjTMw: 

*  KkaaicAnrayComprtssionAndProcessmg 

*  Hi^BandwiMu  Wide  Field  of  View  Lasercom 

*  Solid  PropeUait  Electrothermal  Gun  Propulsion 

*  Advanced  Con^tosite  JnteroepOtr  Kill  VehicU  Structures 

*  Endo-Leap  Flight  Test  Planning 

*  Ground-Test  Perfarmcmce  Validation  for  Army  Hughes  Let^  Kill  Vehicle 


CONFERENCES  AND  SYMPOSIA 

Conferences  Attended:  15 

Selected  Conferences  and  Symposia: 

*  Fedoal  Laboratory  Cansoithim,  Soudieast  R^on 

*  Directed  Energy  Conference,  Ibintsville,  AL 

*  Odter  Government  Agency  Briefing,  Huntsville,  AL 

*  American  Institute  of  Aeronautics  and  Astronautics  (AIAA)  Missile  Science  Conference, 
Monterey,  CA 

*  TeduKd^  Transfer  Society  Armual  Meeting,  Arm  Arbor,  MI 

*  AIAA  2nd  Strategic  Defiame  Initiative  Office  (SDIO)  Interoqrtcn'  Teefanedogy  Conference, 
Washington,  DC 

*  AIAA  Space  Programs  and  Technedogy  Conference,  Huntsville,  AL 

*  \^sionsofdie  Year  2000:  A  Strategic  Software  Perqrective,  Huntsville,  AL 


EXCHANGE  PROGRAMS 

Selected  Exchange  Programs: 

*  Ibiiversity  of  Alabama-Huntsville 

*  Ibiiversity  of  Alabama-Tuscaloosa 

*  Alabama  A&M  University 

*  Auburn  University 

*  Wallace  State 

*  Drake  Tedmical  College 

*  Middle  Tennessee  State  University 


RDT&E  CONTRACTS 


FY92 

lER  OF  CONTRACTS 


207 


TOTTOING 


$785.5  H 


FY93 

?  OF  CONTRACTS 


172 


funding 


$104.1  N 
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U.S.  Army  Space  &  Strategic  Defense  Command  (Continued] 

Selected  Contracts  to  Commercialize  Technology: 

*  Devdopmeot  of  a  diamond  coatmg  materials  processiog  tedmology  through  a  SBIR  contract  to;  1) 

Improve  teduxdogy  for  heat  and  foermal  management;  and  2)  Enhance  capabilities  of  radar, 
optical  and  intercept  functions.  It  makes  possible  the  dqiositioo  of  diamond  films 

on  a  wide  variety  of  substrates  and  shapes.  Commercialization  applications  include;  1) 
Reinforcement  for  advanced  composites  in  airfiames  and  missiles;  2)  Optical,  X-Ray,  and  particle 
beam  windows;  3)  Machine  tool  and  insert  coating;  4)  Surgical  toll  coating;  5)  Semiconductor 
wafers;  6)  Multi-chip  modulars  and  beat  sinks  for  etectronic  packaging;  7)  Fiber  optic 
communicatioos,  etc. 

*  Irvine  Sensors  Corporation  (ISC),  undo’  a  SBIR  contract  devel(^>ed  and  integrated  chip-staddng 
technology  for  infiared  focal  plane  arrays.  The  technology  is  to  be  further  developed  by  ISC  and 
IBM  to  enable  more  compact,  powerful,  and  rugged  oonputii^  systems. 

Selected  Commercialized  Technologies: 

*  Development  of  optical  wav^ides,  through  a  SBIR  program  with  Physical  Optics  Corporation,  has 

resulted  in  the  development  and  marketing  of  over  SO  (me-  to  four-chaimel  wavelength  division 
nuihiplexers.  The  wavelength  divisi(m  multiplexers  are  used  in  space-based  surveillance  networks, 
commercial  computer  networks,  communications  sqrplications,  first  optical  data  buses,  fenouts, 
rmihichip  iiKxhile  optical  interconnects,  and  chip-level  spectrometers 

*  Developed  ^  basis  for  manufiuXuring  structural  foams  to  insulate  hot  gas  nozzles  in  rockets,  throu^ 

a  SBIR  program  with  Uhramet,  Inc.  A  hip  joint  manufecturer  has  signed  an  agreement  to  use  the 
structural  foams  for  musculoskeletal  implications,  pending  approval  from  the  Food  and  Drug 
Administration.  The  automotive  industry  is  also  Itx^cing  at  utilizing  the  material  in  exhaust 
systems  to  control  volatile  organic  content  emission  levels. 


GRANTS  AND  COOPERATIVE  AGREEMENTS 


URI  and  Centers  of  Excellence: 

University  of  Minnesota  -  Superoximuter  knowledge  and  use 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


SBIR  FUNDING 

FY92 

PHASE  I  I  PHASE  II 


$892  K 


$2,729  K 


FY93 


PHASE  I 


$712  K 


PHASE  II 


$4,470  K 


USE  OF  LABORATORY  FACILITIES 

Kwaialein  Missile  Ranee: 

*  National  Aercmautics  and  Space  Administraticm 

*  Lawrence  Livermore  National  Laboratory 
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U.S.  Amw  Space  &  Strategic  Defense  Command  (Continued^ 


Sandia  Natkoal  Laboratories 


Ibuvoaity  of  Odondo 
Orbital  Soences  Coqwiatian 
Tlionisan-‘Ranio>Wooliidge  (TRW)  InoMpcvated 
Uoited  Teduiologies  Corporatioo 
Tracor  Aeroq)aoe  Incorporated 
Beodix  Coip«atioii 


COOPERATIVE  R&O  AGREEMENTS  (CRDA) 


2 

5 

Active  CRDA's  Titles: 

*  Modifying  the  Government  Owned  Distributed  Computing  Design  System  (DCDS)  for  Hosting  on 
CONVEX  Hardware 

Partner  CONVEX  Coo^niter  Corpoiatioa 

*  Hosting  the  DCDS  Software  on  a  Variety  of  Computer  Platforms 
Partner  Navsyo  Tedmologies  Incorporr^ 

Non-Monetarv  Contributions: 

*  Government  owned  copyright 

*  Personnel 

*  Equifanent 

*  Facilities 


INTELLECTUAL  PROPERTY 


PATENTS  DURING  FY92  &  FY93  (through  June)  I 

NUMBER 

NUMBER  OF 

NUMBER  OF 

AMOUNT  OF 

ISSUED 

APPLICATIONS 

4 

7 

N/A 

N/A 

Selected  Patent  Titles: 

*  Particle  Beam  Accelerator  Electromagnetic  Arc  Detection  System-,  5, 142,234 

•  Composite  Rocket  Propellant  Composition  with  a  Controllable  Pressure  Exponent,  5,059,260 

♦  Solid  Stripper  for  a  S^ace  Based  Neutral  Particle  Beam  System-,  5, 1 77,358 

•  Cloth-Uned  Interceptor  Motor  Insulation  for  Strong  Instdation-to-Propellartt  Interloct, 
5,209,876 
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*  AScrocoacervation  of  Propellant  Ingredients 

*  General  Asfdierical  Surface  Optical  Testing  Device 

*  Electron  Beam  Driven  Negative  Ion  Source 

*  Method  of  Manufacturing  Hybrid  Fiber-Reinforced  Composite  Nozzle  Materials 

*  Nitrato-Nitro-Containing  Hydroxyl-Terminated  PolybuUuherK-Based  Propellants 

*  Non-Composite,  Thermoplastic,  High  Terrtperature-Resistant  Rocket  Motor  Cases 

*  loser  Pulsed  Fiber  Optic  Neutron  Detector 

Baddoy  in  Patent  Applications:  There  is  curreody  a  baddQgQf20mvention  disclosures  for  wiiidi 
patent  an>Iicatioos  have  not  been  filed.  The  backlog  is  due  to  a  reductico  in  die  staff  ci  die 
MICOML^al  Office  and  an  increase  in  die  rate  of  disclosure  submissioas.  The  im^ssskmal  staff 
was  rede d  fiom  10  to  6  persons  in  the  last  fiwr  years  and  the  suiqioit  staff  was  reduced  from  7 
to  2  posoos  in  the  last  two  years.  The  positioos  were  vacated  due  to  letirements  and  transfers, 
could  not  be  filled  due  to  the  hiring  fieeae,  and  most  were  lost  in  a  recent  reduction  in  fixee. 

Attorneys  Supporting  DTT:  Legal  support  for  USASSDC  is  provided  by  the  MICOM  L^al  Office  who 
also  supports  other  Army  elements  co-located  at  Redstone  Arsenal.  The  MICOM  L^al  Office  has 
a  total  of  feur  patent  attorneys  and  two  patent  advisms  to  provide  support  fix-  procurement 
matters,  patent  disputes,  da^,  and  DTT  matters.  The  grade  structure  fix  the  professiooal  staff 
consists  of  one  GM-IS,  four  GS-14's,  and  oie  GS-13.  Out  of  die  fiwr  patent  attorneys,  only  out 
patent  sktaney  provides  direct  siqiport  <»  DTT  matters  to  USASSDC  and  die  other  co-loca^ 
Army  elements. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

USASSDC  provided  man-hours  and  resources  to  suiqiort  the  TRP  initiation  and  proposal  team 
fiirmation^roposal  development  USASSDC  provided  ^iproxiniately  48  manhours  during  the  initial  TRP 
stages  fiir  attcaiding  three  information  meetings  and  interfiling  with  die  local  HuntsviUe/Madison  County 
Chamber  of  Commerce  for  coordinating  widi  constxtium  meetings  (iqiproximately  10)  and  providing 
infimnation  on  USASSDC  technologies. 

As  of  die  end  of  July,  six  commitmeat  letters,  coordinated  by  the  ORTA,  have  been  t^iproved  or 
are  in  approval  to  assist  thorn  Industries  participatiiig  in  the  TRP  effixts.  They  are  as  fi>llows; 

*  Alabama  Chamber  of  Commerce  -  Regional  Technical  Alliance  Assistance  Program 

*  Energy  Power  Research  Institute  -  Defense  Dual-Use  Critical  Tedinology  Partnership  Program 

*  Litton  Industries  and  Teledyne  Brown  Engineering  -  Optoelectronic  technologies 

*  Essex  -  Image  optical  processing 

*  Electric  Power  Research  Institute  and  COLSA  Corporation-Huntsville  -  Internet  development 

*  Contndex  Corporation  (in  rqiproval)  -  Solid  State  Non-Volatile  Mass  Memory  Initiative. 

In  reqionse  to  a  request  fiom  the  Uoiversity  of  Alabama-Huntsville  for  infixmation  on  dual-use 
tecfaixdogies,  USASSDC  created  the  "USASSDC  Dual-Use  Tedmedogies"  publication.  Appitwrimarely  96 
man-hours  were  contributed  to  this  publication.  This  56  page  overview  of  USASSDC  tedndogies 
provided  die  University  of  Alabama-Huntsville  infiirmatioo  to  support  university  initiatives  as  part  of  die 
TRP. 
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INTERACTIONS  WITH  NON  DOD  ORGANIZATIONS 


Natkoal  Aeronautical  and  Space  Adnunistratkn  (NASA)  -  Potential  technology  transfer 
ofqxfftunities  and  technology  need  assessments  were  pursued  dirough  contacts  wife  fee  NASA 
MarshaU  Space  Flight  Center  and  NASA's  Strat^c  Avionics  Tedmology  Working  Group 
(SATWG).  A  Technical  Interchange  Meeting  (TIM)  took  place  in  March  1992  between 
USASSDC  Technologists  and  representatives  from  NASA's  Earth  Observatory  System  Program  to 
determine  if  NASA  could  exploit  USASSDC  programs. 

COSMIC  -  This  NASA  Sponsored  software  center  is  co-located  wife  the  Univosity  of  Gecxgia. 
Discussions  to  incorporate  USASSDC  software  technology  in  their  database  are  ot^oing. 
Tennessee  Valley  Aufeority  (TVA)  -  USASSDC  participates  in  local  joint  initiatives  wife 
MICOM,  TVA,  and  NASA. 

Other  Government  Agencies  (OGA)  Technical  Interchange  Meetings  (TIM)-  USASSDC 
participates  in  OGA  Technical  Interchange  Meetings  on  an  annual  basis. 

Natioiud  Technology  Transftrr  Center  (NTTC)  -  USASSDC  representatives  visited  the  National 
Technology  Transfer  Center  to  participate  in  Technolt^  Transfer-related  activity. 

The  Federal  Laboratory  (Consortium  (FLC)  -  USASSDC  participated  in  national  and  r^kmal  FLC 
meetings  to  investigate  potential  technology  transfer  q;)portunities. 

The  0£Bce  for  Naticmal  Drug  Ctxitrol  Policy  (ONDCP)  -  Pursued  potential  technology  transfer 
oppmtunities  and  technolt^  need  assessmnrts. 

Southern  Technology  .^rplications  Center  (STAC)  -  USASSDC  interacted  wife  the  STAC  NASA 
Ri^ianal  Technolcgy  Transfer  Center  to  carry  out  Technology  Transfer  activities. 

Dqpartment  of  Energy 

Department  of  Transportation,  including  the  U.S.  Coast  Guard. 


Alabama  (Conmission  on  Aerospace  Science  and  Industry 

Alabama  Department  of  Eomomic  and  Community  Affeirs  •  To  investigate  potential  Technology 
Transfer  possibilities. 


North  East  Alabama  Regional  Small  Disadvantaged  Business  Agency  -Technology  transfer 
opportunities  and  technology  need  assessmoits  were  investigated. 


The  Huntsville/Madisoo  Cturtty  Chamber  of  Commerce  -  Supports  the  Huntsville  Alabama 
Chamber  of  Crxiunerce  Subcommittee  on  Technology  Transfer.  Erqranded  tasks  include 
consortium  participation,  visitations  wife  local  industries,  and  tiie  handling  of  problem  statements. 
IBM  -  Nearly  oanpleted  a  CRDA  for  re-hosting  tire  USASSDC-developed  Distributed  Conqruting 
Design  System  (DCDS)  onto  their  conqruter  platforms. 

Teled^me  Brown  Engineeritig  -  Investigating  etrtering  into  a  CRDA  for  commercializing  tire  Data 
Processor  Simulation  Model  (DPSIM)  software. 

CRAYDEC  -  Investigatiois  are  beiiig  conducted  to  determine  if  a  CRDA  can  be  established  re- 
hosting  DCDS  (mto  their  computer  platform. 

Silicon  Gr^hics  -  Investigations  are  bong  axiducted  to  determine  if  a  CRDA  can  be  established 
re-hostir^  IX^DS  onto  their  conqruter  platform. 

COLSA  -  Investigatimis  are  beiiig  ccnducted  to  determine  if  CRDAs  can  be  established  between 


USASSDC  and  COLSA  for  ctmverting  software  develqred  by  COLSA  for  USASSDC  into 
commercial  products. 
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S.Y.  Technologies  >  A  potential  sensor  spinoff  from  S.Y.  Technologies  of  Huntsville  to  the 
medical  community  is  beii^  pursued  by  USASSDC. 

The  Hbmtsville  Qiapter  of  die  Technology  Transfer  (T2)  Society  -  USASSDC  played  an  active 
role  by  participating  in  meetings  and  other  T2  Society  activities  and  by  utUizing  the  diverse 
netwc^  of  individuals  in  the  Society  as  points  of  contact  fru- T2  of^xxtunides. 


The  University  of  Alabama  in  Huntsville  (UAH)  -  A  CRDA  between  USASSDC  and  UAH  fin 
Systems,  Simulation,  and  Software  Tedinology  Development  is  being  developed.  A  Partnership 
Intermediary  Agreement  (PIA)  with  USA  Missile  C^ominand  (MICOM)  and  UAH  was  also  drafted 
to  hold  a  T2  Synqxrsium  at  UAH  in  the  summer  of  1992 . 

University  of  TennesseeOak  Ridge  Institute  of  Science  and  Education  -  Being  considered  fin  the 


site  fiir  die  inqilementation  of  a  USASSDC  Technology  Transfer  Training  Plan. 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 

1.  Laboratory  Technical  E)q)ertise 

Tlie  U.S.  Anny  Space  and  Strat^ic  Defense  Command  (USASSDC)  will  continue  to  focus  on 
techxdogy  efforts  wiiidi  are  required  to  siqipoit  stia^ic  and  foeater  missile  defease  systems. 
These  technologies  are  included  in  foe  areas  of  sensors,  kinetic  and  directed  energy  we^wns, 
systems  engineeting  and  analysis,  smuilatioas,  advaiced  technologies,  survivalnlity,  lefoal^, 
materials,  targets,  test,  and  evahiatioa. 

2.  ORTAs  and  DTT  Focal  Points 

There  are  no  oqrected  increases  in  foe  number  of  personnd  staffing  foe  ORTA  or  in  support 
coatractcv  personnel.  There  are  plans  to  upgrade  foe  Technology  Transfer  brodutre  and 
newslettets  in  FY94  to  include  mcue  current  informatioa.  The  Dual-Use  Techrurfogy  catalog  vfoidi 
was  developed  in  FY93  is  planned  to  be  a  yearly  publicatkai.  Wifoin  sdect  pubUcations/tools,  a 
standardiTcdgucstiormaire  for  feedback  on  effectiveness  trffoe  product  wiH  be  irrserted. 

3.  Publications 

The  USASSDC  will  continue  to  acdvdy  encourage  its  scientists  and  errgineets  (SAE)  to  publifo 
unclassified  and  noosensitive  ptqrers  in  technical  journals  and  conference  proceedings-  Ahhou^ 
foe  amourrt  of  publicatiaos  fix'  FY94  will  be  largdy  due  to  individual  initiatives  on  foe  part  of  foe 
SAFs,  foe  USASSDC  will  irtqrnove  foe  spread  of  infixmatiao  about  vqrcomirig  "calls  papers", 
etc. 

4.  Conference  and  Symposia  (HQ  A  Labs) 

The  USASSDC  wiU  corttirtue  to  host  its  annual  Ofoer  Govcnmieat  Agency  meeting  in  July.  There 
are  plans  fix  foe  command  to  host  a  series  of  workfoops  b^hming  in  FYM  to  fixus  on 
disseminating  inforrration  about  USASSDC  technofogies.  The  USASSDC  wiU  be  an  active 
participant  in  foe  American  Iistitute  of  Aotxiautics  and  Astronautics  (AIAA)  Space  Programs  and 
Technologies  Conference  and  foe  AIAA  Missile  Scfences  Conference.  The  oommand  will  try  to 
further  enhance  participatioo  at  conferences  and  syrrqxrsia  by  inqrroving  foe  flow  of  infixmafion  to 
the  scientists  and  ei^ineersforoughout  USASSDC  as  described  above  in  publications.  Inaddrtion, 
indude  increased  fixus  arxl  particqration  in  profissskxxd  organizational  conferences  and  syrtqxisia 
in  siqqxxt  of  foe  USASSDCs  Techndogy  Transfer  marketirig  strata  objectives.  Ftx  exarrqrle, 
irrqrrovements  can  be  made  to  foe  Cortunand's  stand-up  exhibit  vfoidi  will  explain  foe  utility  of 
tedmdogy  transfix. 

5.  Exchange  Programs  and  Visits 

Wifo  die  enrollment  of  several  USASSDC  sdentists  and  imo  Army  Acquisition 

Corps,  fiiere  should  be  more  opportunities  fix  long-term  trainirig  at  universities  throu^iout  foe  U.S. 
in  FY94.  Pendir^  rq^roval  of  ^  CRDA  between  USASSDC  and  foe  University  of  Alabama  in 
Huntsville  (UAH),  a  medianism  would  be  in  place  fix  foe  increased  exchange  of  personnd  in 
FY94. 
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U.S.  Army  Space  &  Strategic  Defftnse  Conmiand  (Continued) 


6.  Contracts 

The  USASSDC  recdves  die  majority  of  its  funding  dirough  Program  Management  Agreements 
widi  die  Ballistic  Missile  Defense  Organization.  Recent  budget  inforroatian  diows  that  die  amount 
offunding  for  R&D  contracts  is  not  likdy  to  increase  signifkanrly  for  FY94.  Investigate 
feasibility  of  "Dual-Use  and/or  Commercialiation  Clause"  as  a  part  of  future  contracts. 

7.  Grants  and  Cooperative  Agreemmits 

Investigate  reinstitutiai  of  grant  authority  for  USASSDC. 

8.  Use  of  Laboratory  Facilities 

Advertise  availability  of  ARC,  Simulatiaa  Center,  HELSTF,  KMR  and  odier  labraateny 
environments. 

9.  CRDAs 

Increase  the  focus  on  and  make  available  specific  technologies  with  commercial  CRDA 
plications  through  interviews,  talk  shows,  industry  briefings,  and  symposia.  Continue  to  pursue 
shortened  review  and  proval  cycle  times  with  respect  to  l^al  issues. 

10.  Intellectual  Property 

Increase  dissemination  of  patent  and  dual-use  documents  to  target  industries  and  academia. 

1 1 .  Technology  Reinvestment  Projea  (TRP)  Efforts 

More  involvement  is  anticipated  in  diis  area  as  contracts  are  awarded. 

12.  Interactions  with  Non  DoD  Organizations 

Increase  interaction  with  industry  at  craiferences  ami  expositions.  Target,  then  promote, 
technologies  to  industry  at  ccHtferences/expositirais  as  potential  partnos/buyers. 
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U.S.  ARMY  TANK-AUTOMOTIVE  RD&E  CENTER 


ORTA:  Mr.  Hotert  K  Dobbs,  Jr. 
U.S.  Am^TARDEC 
ATTN:  AMSTA-HT 
Warren,  MI  48397-5000 


PHONE;  (313)574-5436 
FAX:  (313)574-6941 
DSN:  786-5436 

E-MAIL;  dobbdi%ccinail@tac(»n-enihl.aiii)y.ii^ 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Ground  vehicle  sigDatuies;  miOimeter  wave,  tnfiaied,  visual,  magnetic,  seismic,  and  acoustic;  and 
shnulatioo  of  ground  vdiicle  signature  environments. 

Psychoidiysical  modeling  of  human  peicqition. 


Analysis,  con^niter  modeling  and  pl^^ical  simulation  of  ground  vehicte  ride  dynamics,  stability  and  safi^ty; 
including  commercial  truckii^. 

Ground  vdiicle  mobility  analysis  fw  terrains  wwldwide  and  dynamic  analysis  and  conqiuter  modeling  of 
vducle  structures. 

Thermal  stress  analysis  modeling  of  engine  components. 


Automatic  fire  detection  and  extinguidung. 

Tdeopeiation  and  autonomous  robotic  systems  fiu  off-road  and  highway  vehicles  guidance. 


Precision  wdding  of  laige  armor  structures. 

Large  automotive  conqwsite  structures  plications,  design,  mamifacture,  and  rpir. 
>^rtual  reality  prototypir^  of  vducle  systenu. 


Hi^i-speed  tradced-vdiiclc  suspenskn,  steering,  stability,  and  (tynamics. 


Heavy  off-road  ground  vdiicle  propulsion  system  int^ration,  mchuting  coolirig,  air  filtration,  and  dectric 
drive  systeofis. 


Infirated  imaging  of  high-speed  events. 


Conoqit  devdpnent,  design,  and  prototype  &brication  of  light  throu^  heavy  dag*  qjecial  purpose 
ground  vdiicles  fiu  on-road  or  offroad  duties. 


Advanced  design  and  manufacturing  processes,  incorporatir^  automated/flexible  manufiuturing  plantiing 
and  congnrter-aided  design. 

Int^ration  of  ground  vducle  control  systems  for  dectric  power,  control,  and  conqnrter  data  (Vetronics). 
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li.S.  Army  Tank^Automotive  RD&E  Center  (Continued^ 

UNIQUE  FACILITIES 

Cray  2  Supercomputer  •  Used  for  structural  analysis,  vdiicle  smbility,  and  dynamics  studies. 

2(Lton  Capacity  Ride  Motion  Simulator  -  A  computer-contndled  6-axis  (3  linear,  3  rotatiQnal), 
bydraulically-drhia  simulatcv^,  capable  of  mountiqg  an  M 1  tank  turret,  and  moving  die  turret  in  a 
computer-coPtroUcd  simulation  of  the  complete  tank  traversing  specified  courses  at  a  remote  test  site. 
Permits  die  modoos  of  a  particular  run  over  a  tes:  course  to  be  exactly  rqieated,  vdiich  is  unattainable  with 
actual  driving. 

Laminate  Object  Modeling  (LOM)  System  -  A  system  fiv  rapidly  coostructii^  model  or  light-duty 
prototype  medianical  parts  direcdy  fiom  Conqiuter-Akled  Design  (CAD)  con  puter  files.  The  sy^em 
builds  objects  as  large  as  14.S"  by  10*  by  14*  fiom  progresavely  aiqilied  la^  trs  of  paper  or  plastic  sheet. 

Extreme  Resolution  Stereoscopic  Display  -  A  boom  mounted  stereoscopic  vision  system,  fin- 
visualizing  in  3  dimensions,  any  conqxiter-generated  scene  fiom  any  desired  position  and  angle.  Permits 
realistic  interior  and  exterior  views  of  new  vdiiclcs,  widi  no  {diysical  limitations  on  the  operatcn's  position. 
Used  to  rapidly  evaluate  man-machine  interfaces  and  to  resolve  potential  equipment  location  conflicts 
befiire  any  |diysical  prototypes  are  fidiricated.  A  vital  element  in  virtual  prototyping  operations. 

1500  Horsepower  Powertrain  Test  -  Facilities  for  testing  conplete  engine,  transmission,  cooling,  air 
cleaner,  and  driveline  systems  fi>r  both  wheeled  and  tracked  prr^ulsion,  up  to  ISOO  horsqxrwer,  in 
simulated  environments  up  to  120  d^rees  Fahrenheit,  with  scdar  radiation  and  winds. 

Mechanical  Component  Test  Facilities  •  Vdiicle  braking  and  hydraulic  systems  testing. 

Vehicle  Crew  Station  Simulation  Facility  •  A  diree-place  advanced  vdiicle  crew-station  test  system, 
equipped  with  advanced  crew  displays  and  controls,  and  conqiuterized  scene  generaticm.  Used  to  researdi 
new  amtrol  mediods,  crew  configurations  and  sizes,  and  advanced  vision  systems  fior  vebide  crews. 

Armor  Test  Lab  -  An  indoor  firing  range  &cility,  equipped  whb  two  closed-tube  firing  systems.  Permits 
firing  projectiles  up  to  30  millimeters  in  diameter  widiin  closed  tubes,  against  armor  material  test  sanqiles. 
Used  to  evaluate  tite  armor  protection  of  li^itly  armored  vdiicles. 

Vehicle  Fabrication  Area  -  A  prototype  &brication  and  low-rate  production  fiidlity  capable  of 
designing  and  &bricating  a  conqilete  tardc,  or  any  odier  ofif-road  or  hi^iway  special^urpose  ground 
vdiicle. 

Vehicle  Test  Track  -  A  1-1/2  mile  test  track  suitable  fiir  heavy  vdiicles,  incinHing  tanks. 
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r  Tank-Automotive  RD&E  Center  (Continued] 

OFFICE  OF  RESEARCH  AND  TECHNOLOGY  APPLICATION  (ORTA) 

The  ORTA  is  staffed  by  two  full-time  perscsmel  with  a  travel  budget  of  S25K  per  year.  HieofiBce 
int^iates  Small  Business  Innovadon  Research  (SBIR),  In-House  Researdi  and  Devdc^mient  (IR&D), 
Army  Research  OfSce  (ARO)  projects.  Unsolicited  Prqxjsals  (UP),  Technical  Industry  Liaison  OfSoe 
(TILO),  with  the  normal  ORTA  technology  transfer  (TT)  mission  for  inq>roved  TT  communicatian  and 
effectiveness.  TARDEC  associates  frequently  staff  TARDEC  technology  marketing  displays  at  shows  and 
conferences.  The  nuui-hours  contributed  are  not  charged  to  the  ORTA,  thou^  foe  labOT  coittributes 
directly  to  TARDEC  TT  success. 

Publicity: 

*  Technology  marketing  displays  at  shows  and  conferences 

*  Established  the  National  Automotive  Center  to  facilitate  the  domestic  automobile  industry's  access 
to  the  federal  laboratory  system 

*  Hold  an  annual  Business  Fair  in  Warrert,  MI 

*  Interaction  with  MERRA,  a  non-profit  organization  wdiich  assists  Michigan  science  and 
engineering  small  businesses 

*  Develqred  new  summaries  of  TARDEC  business  and  capabilities  for  distribution  to  small 
businesses 

*  Organized  foe  USCAR  Autcnnotive  Technology  Exposition,  which  over  1000  people  attended 


TECHNICAL  REPORTS 


FY92 

FY93 

fthrouah  June) 

Submitted  to  DTIC 

26 

23 

PUBLICATIONS 


PUBLICATIONS 

PY92 

Approximate  Number  Published 

129 

141 

Typical  Publications  and  Forums: 

*  Experimental  Mechanics 

*  Journal  of  applied  Physics 

*  Magazine  of  ^  Association  for  Untnarmed  Vdiicle  Systems 

*  Optical  Engineering 

*  Physical  Sciences  Review 

*  Proceedirigs  of  the  Summer  Corrputer  Simulatim  Conference 

*  Society  of  Automotive  Engineers  Technical  Papers 
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*  Conqmter-Based  Analysis  and  Compariswt  of  the  US  and  Russian  Heavy  Equipment  Transport 
S^tems 

*  Thermomechamcal  Analysis  of  a  Low  Heat  Rejection  Cylinder  Head 

*  Intelligent  Mobility:  Dual  Use  for  Manned  and  lAunanned  Applications 

*  Vehicle  Design  Sensitivity  Analysis  Through  the  Use  ofPerfomumce  Surfaces 

*  Conqmrative  Performance  of  Active  Suspension  Concepts 

*  First  International  Ground  Robotics  Competition  In  1993 

*  TARDEC  Eyes  Electron  Beam  Curing  for  Composite  Materials 

*  Tedmical  Development  of  the  Combat  Vehicle  Tele-Operation  Kit  (CVTK) 


CONFERENCES  AND  SYMPOSIA 


CONFERENCES  AND  SYMPOSIA 
Number  in  Nhich  Presented 


FY92 

FY93 

fthrouah  June) 

20 

25 

Selected  Conference  and  Symposia: 

*  1  Itfa  btefnational  Conference  of  die  International  Society  for  Terrain  Vdiicle  Systems,  Lake 
Tahoe,  NV 

*  Advance  Planning  Briefii^  for  Industry,  Dearborn,  MI 

*  First  Annual  Ground  Robotics  Con^ietitioa,  Oakland  University,  Rochester  Hills,  MI 

*  TACOM-Industry  Logistic  Data  Synqxisium,  Dearbrnn,  MI 

*  Society  of  Automodve  Engineers  Anmial  Congress,  Detroit,  MI 

*  Society  cS  Automotive  Engineers  Ofif-Highw^  Conference,  1993 

*  AmKR’ Conference 

*  Ground  Mobility  Conference 


EXCHANGE  PROGRAMS 


Sdected  Exchange  Programs: 


Army  Performance  Computing  Research  Center 
Martin-Marietta  Defense  Systems 
General  Dynamics 

Education  Partnership  uddi  Wayne  State  University 
Armored  Vdiide  Tedmolpgies 


RDT&E  CONTRACTS 


Fy92 

^  OF  CPFTRACTg 


140 


-gMRiag 


$29.7  M 


FY93 

R  OF  CONTRACTS 


148 


2X]!g 

$34.0  M 
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Selected  contracts  to  U)mmercum2e  lecnnoLPgy. 

*  The  Natkml  Automotive  Ceoter  issued  a  Broad  Agency  AnDOUDcemeot  fix  proposals  to  devdop 

in  ^lecific  areas  of  dual-use  to  military  ground  vducles  and  die  automobile  industry,  widi  die 
to  technology  development  in  areas  which  help  the  auto  industry. 


GRANTS  AND  COOPERATIVE  AGREEMENTS 

Durir^  FY93  a  total  of  S7.8  M  in  R&D  contract  awards  are  projected  to  be  made  to  Higiier 
Insdtudons  and  Histmically  Black  Collies. 


^nations  of  Equipment  to  Universities: 

•  Wayne  State  University  -  Conputr.  Equipment 


URI  and  Centers  of  Excellence: 

University  of  Wisconsin  >  Advanced  Propulsim 
Auburn  University  -  Energy 


University  of  Delaware  -  Manu&cturir^  Science 
Massaduisetts  Institute  of  Technology  -  Intelligent  Control  Systems 
University  of  California,  San  Di^  -  Materials 
Cornell  University  •  Mathematics 

University  of  Minnesota  •  High  Performance  Computing  Research 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


SBIR  FI 

FY92 

PHASE  I  1  PHASE  II _ 

JNDING 

FI 

PHASE  I 

$607  K 

$2,607  K 

$1,057  K 

$3,047  K 

USE  OF  LABORATORY  FACILITIES 

TARDEC  cunendy  has  3  non-CRDA  activities  involvii^  conqiany  use  of  its  focilities: 

*  Cummins  Engine  Conqiariy 

1)  Testing  the  cylhider  head  of  an  Advanced  Int^rated  Propulsion  System  (AIPS)  single- 
qdinder  engine 

2)  Cooductir^  a  high-tenqietature  ml  test  (stqqxnts  die  AIPS)  in  an  LIO  ermine. 

*  General  Dynamics  Land  Systems  Divisitm- Software  configuration  management  on  a  TARDEC 
Vax  Con^uter  system. 

*  Hughes  -  Use  of  TARDEC  Vetronic  Crew  Station  Simulator  to  study  tank  crew  size  reduction. 
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COOPERATIVE  R&D  AGREEMENTS  (CRDA) 


6 

11 

Active  CRPA's  Titles. 

*  Tltermal  Modeling  Software  FRED 
Partner  Industry 

*  Class  V  Driving  Sinntlation 
Partner  Academia 

*  Combustion  and  Tribology 
Partner  Academia 

*  Hybrid  Electric  Drive/High  Mobility  Multipurpose  Wheeled  Vehicle 
Partner:  Industry 

*  Composite  Material  Prototype 
Partner  Academia 

*  Injrared  Imaging  Software  PRISM 
Partner  Academia 

Non-Monetarv  Contributions: 

*  Labor 

*  Equipment  such  as  Vdiicles 

Reasons  for  Backlog:  TARDEC  does  not  have  a  CRDA  processing  backlog.  However,  tiie  CRDAs 
under  n^otiation  are  due  to  TARDEC  or  partner  researcher  workloads  as  well  as  partner  l^al 
stafG'management  hesitancy  to  enter  CRDAs. 


INTELLECTUAL  PROPERTY 


PATENTS  DURING  FY92  &  FY93  (through  June) 

NUMBER 

NUMBER  OF 

NUMBER  OF 

AMOUNT  OF 

ISSUED 

LICENSES 

ROYALTIES 

23 

25 

2 

$  2,130 

Selected  Patent  Titles: 

*  Hardware  Interface  for  High  Speed  Video  Imapng 

*  Improved  Tow  Bar  Assembly 

*  Irftnitely  Variable  Transmission 

*  Roll  Up  Jack 

*  Walking  Beam  Track  Tension  Device 

*  Shock  Absorber  Bracket  and  Pin 

*  Ammunition  Compartment  Blast  Door  Lock 

*  Composite  Projectile 
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*  Traction  Boot  for  Tires 

*  Joir^  Assembly  Actuated  by  Fluid  Pressure 

*  Im/moved  Reactive  Armor 

*  Inhumed  Method  to  Image  High  Speed  Events 

*  Method  to  Attach  a  Plate  to  Steel  Substrate 

*  Plural  Pass  Vision  System 

*  Portable  Jn-Field  Engine  Tester 

*  Ballistically  Protective  Air  Passage 

Backlog  in  Patent  Applications:  There  is  cuncntly  a  backk)gof40  patent  disclosuies,  or  about  1  year’s 
woric.  The  backlog  exists  due  to  tibe  normal  practice  of  operatiog  with  a  large  baddogpriOT  to 
tecfandogy  transfer  receiving  die  current  ingx^tance  and  can  not  be  reduced  because  dim  is  no 
additiooal  staff  to  eliminate  d>e  backlog. 

Attorneys  Supporting  DTT:  TAROEC  has  three  attorneys  worldiig  domestic  technology  transfer, 
CRDAs  patents,  and  licensing.  There  is  ottf  GM-IS,  two  GS-14s,  and  one  secretary.  There  is  no 
travd  budget.  The  attorneys  train  engineers  in  patents  and  license  matters  on  an  individual,  as- 
needed  basis. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

TARDEC  has  spent  at  kast  2  man-years  of  effort  and  $S0K  in  travel,  materials,  and  contractor 
suppmt  costs  in  su{qx>rting  the  TRP.  TARDEC  has  assisted  on  24  proposals  in  die  Devdopmeot  and 
Dqiloyment  Activities  and  14  proposak  in  the  Education  Activity  area,  for  atotal  of  38  proposals. 

INTERACTIONS  WITH  NON  DOD  ORGANIZATIONS 


National  Parks  Service  -  Procurenoent  of  trucks 

National  Ifi^way  Transpmtation  Safety  Administration  -  Truck  rdlover  and  stability  analysis 

Environmental  Protection  Agency  -  Vdiicle  Emissioos 

Department  of  Energy -Tank  armor  materials  and  advanced  propulsion 

Departtnedt  of  Agriculture  -  Evaluation  and  test  of  bidogically  derived  rubber,  fuels,  and 

hiMcants 


Ti 


I  Interactions  vrith  State  and  Local  G 


s: 


National  Automotive  Center  -  Extensive  assistance  to  the  domestic  automobile  industry 
Society  of  Automotive  Engmeers 
Association  of  Unmanned  Vdiide  Systems 


meal  Interactions  with  Industry: 

*  MiduganDqiartment  of  Commeroe- Business  feir  and  local  outieadi 
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Typical  Interactions  with  Academia: 

*  Wayne  State  Univenity-ReseardiersteaduQg  at  the  University 

*  Oakland  University  -  First<ver  robotics  conqxtitioa 

*  Ihiiversity  ofMichigan,  Wayne  State  Univer^,  and  National  Technological  University -Ofifers 
on-site  courses 

*  Michigan  State  Ihiiversity 

*  Midiigan  Technological  University 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 

Specific  plans  for  improving  the  technology  transfer  process; 

1.  Laboratory  Tedinical  Expertise 

TARDEC  will  oontmue  to  refine  its  database  Qo  In-House  tedmical  expertise,  finalities,  inveotiaas 
and  marketable  tedmolQgies.  Tins  infixmatkxi  potential  customns  mne  efifectivdy 

understand  app<xtunities  in  wnking  with  TARDEC. 

2.  ORTA  and  DTT  Focal  Points 

The  ORTA  twill  sedc  set-aside  fimds  to  foster  CRDAs  dirough  direct  In-House  fonding  of  wntlQr 
prefects.  Enq^msis  on  dual-use  develo{nneot  and  leveraging  project  funds  through  CRDAs  will 
continue. 

3.  Technical  Rqxnts  and  Publications 

TARDEC  currently  awards  associates  who  publish,  and  this  practice  will  continue. 

4.  Mariceting 

Wwkfixoe  education  by  the  ORTA  will  shift  fiom  a  pure  enqrhasis  on  CRDAs,  to  educating 
researdicrs  in  basic  rnaiketing.  The  vahieof^Eectivelypiesentmg  TARDEC  tednwlogy 
gqiabilities  dmxi^  publications,  meetings  and  exdiange  programs  will  be  hi^li^ited. 

5.  SBIR 

Increased  comdinatioo  between  CRDA  activities  and  foe  SBIR  and  IR&D  programs  will  be 
sought  In  an  effort  to  encourage  leveraging  of  resources,  CRDAs  will  be  used  to  promote 
commercialization  of  successful  Phase  I  and  II  SBIR  prefects.  The  IR&D  program  will  be  used  to 
identify  potential  CRDAs. 

6.  CRDA's  and  Laboratory  Fadlhies 

The  ORTA  will  contirrue  wc^  force  education  in  CRDAs,  and  to  assist  TARDEC  (Hganizations 
and  individual  associates  in  setth^  up  CRDAs.  Business  criteria  will  govern  whedier  focility 
usage  agreements  are  CRDAs,  or  ofoer  types  of  agreements.  Rewards  fix' developmg  CRDAs  will 
be  established. 

7.  Intellectual  Property 

W<xkfi»;e  education  will  incorporate  basic  educatioo  in  pat^wts  and  licensirig,  and  ««gigtawir»» 
proqrective  inventors. 
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8.  Tedmology  Rdnvestineiit  Project  (TRP)  Efforts 

TARDEC  wiU  continue  to  siqjport  die  TRP.  TARDEC  will  actively  seek  TRP  projects  widi 
leveiagiog  potential  for  TARDECs  missioo^ritical  tedmology  areas. 

9.  Interactioiis  with  iK>n  DoD  Organizations 

TARDEC  will  promote  CRDA  activity  with  Michigan  small  Imsiness,  indudii^  foe  use  of 
TARDEC  focilides,  ufoere  appropriate.  A  conqMiterized  Tedmical  Informatioo  Center  (TIC)  has 
been  established  at  TARDEC.  The  TIC  will  subscribe  to  dectrooic  data  services  to  bring  current 
tedmology  devdopments  to  TARDEC  assodates. 
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ORTA:  Mr.  Phillip  Stewart 
ATTN:  CEWES-FV 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180-6199 


PHONE:  (601)634-4113 
FAX:  (601)634-4180 
DSN:  N/A 

E-MAIL:  stewarp@exl.wes.army.inil 


ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Structural  hardening,  structural  dynamics,  ground-shodc  prediction,  blast  and  shock  effects,  projectile 
penetration  mechanics,  intrusion  detection  terrorist  threat  protection,  conventional  rnunhioos  survivability, 
and  eiqilosive  effects. 

Concrete  performance,  seismic  effects  on  structures,  structural  materials,  and  forensics. 

Infiastructure  tedmdogy  in  foe  areas  of  concrete  and  steel  structures,  geotechnical  ei^ineering,  hydraulics, 
coastal  engineering,  electrical  and  mechanical  engineering,  and  operational  management  of  Corps  of 
Engineers  fiuilities. 

Water  and  land  resource  management,  wastewater  management,  hazardous  waste  treatment  and  diqxisal, 
environmental  characterization  and  remediation,  enviroimiental  health  fote  and  effects,  envirorunental 
sensii^  wetlands,  dredging  and  dred^  material  disposal,  and  water  quality  noodeling. 

Airfields  and  pavements,  vehicle  mobility  and  trafficability,  expedient  surfodng,  dust  contrN,  soil  and  rock 
medianics,  fixmdatioo  design,  embankment  des^  slope  stability,  seqiage  analysis,  earthquake 
engineering,  engineering  geology,  and  geo|foysics. 

Flood  control,  navigation,  and  multi<purpose  water  resources  prcgects  involving  rivers,  reservoirs,  or 
estuaries.  Hydrodynamic  imihi^hnatrinnal  mnrieling  ship/rnw  simiilatMui  Mriimwitatinn  high  vrinrhy 
chamds,  and  groimdwater. 

Coastal  winds,  waves,  water  levels,  tides,  currents,  and  foeir  interactioo  wifo  coastal  sediments  and 
structures.  Shore  and  beadi  erosioo  oontrd,  coastal  flood  and  storm  protection,  harbcH*  entrances  and 
coastal  diarnids,  and  coastal  structures. 

Conqmter-aided  ei^ineerii^  conqniter-aided  design  and  drafiii^  software  engineerii^  hi^  performance 


comimmications  network  management,  and  sckotific  visualization. 
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UNIQUE  FACILITIES 

(AvailaUe  fsx  small  conanwcial  finns  as  wdl  as  Defease  Cootiacton) 

Riprap  Test  Facility  -  Lafgest  curved  diamiel  test  fecility  in  the  U.S.  It  is  used  to  test  and  devdop 
design  criteria  to  reduce  the  cost  of  ripnqp  in  flood  control  diannds. 

Mobility  Research  Center  -  Includes  terrain  mapping,  vehicle  model  evahiatioas,  and  field  testmg 
oqMbilities;  mobility  ^>ecifications  for  current  and  fiiture  vehicle  procurement  are  developed  for  the  Army, 
Air  Face,  Marines,  and  Navy.  Over  2,300  acres  of  on/off  road  test  area  in  various  sal  conditions  are 
available  for  use  in  field  testing  widi  vehicle  instrumeatatioo  tailored  to  user  needs.  Engineering  modding 
studies  can  also  be  performed. 

Large  Scale  Poly>Axial  Rock  Testing  System  •  Ca^nible  of  subjecting  a  specimen  measurmg  3m  by 
3m  by  Im  in  size  to  pressures  in  excess  of  8,000,000  pounds-force.  Autoinated  control  die  tests  allows 
independent  control  of  the  three  axes  of  loadii^.  Data  acquisition  is  provided  for  48  diannds  of  data  with 
real  time  data  reduction  available  simultaneously  on  2  video  screens  and  2  plotters. 

Pavement  Test  Facilities  •  Several  focilities  are  available  fiv  testing  hi^way  and  airfield  pavement 
materials.  A  0.7  mile,  two-lane  road,  divided  into  IS  sections  induding  curves  and  grades;  a  49-ft  diameter 
test  track  bound  on  die  outer  edge  by  a  7-ft  wide  pordand  cement  conoete  and  die  inner  edge  by  a  3-ft  wide 
pavement.  Various  surfiicing  materials  are  tested  (natire  soil,  crushed  aggr^ate,  asjdialt,  or  concrete). 

Ship/Tow  Simulator  -  Used  to  simulate  ship  motions  in  restricted  waterways  in  siqqxirt  of  navigation 
channei  design  problenns.  Hydrodynamic  model  includes  shallow-water  effects,  bank  effects,  currents, 
wind,  and  waves. 

Hazardous  Waste  Research  Center  •  Analysis,  treatment,  and  disposal  of  highly  contaminated 
sediments  in  the  areas  of  ex-situ  bkHemediation,  chemical  treatment,  so^  washing,  low  temperature  thennal 
desorption,  in-situ  biorenrediation,  dedilorination,  solvent  extraction,  and  others.  Capabilities  Ah’  both 
bendi  and  small  pilot  scale  treatability  studies. 

Coastal  Movable  Bed  Test  Facility  -  A  76,000  sq  ft  reinforced  concrete  testing  fiicility  ft>r  simulating 
coastal  processes.  Directional  spectral  waves  can  be  generated  to  study  die  effects  of"realwOTld  waves". 

Coastal  Field  Research  Facility  •  Located  on  a  barrier  island  on  North  Carcdina's  Outer  Banks,  this 
focility  consists  of  a  1,800  ft  long  concrete  and  steel  pier,  4,500  sq  ft  main  buildup  housmg  office  and 
conqiuter  focilities,  and  a  3,300  sq  ft  annex,  all  situated  on  175  acres  with  3,000  ft  of  ocean  and  bay 
ftontage.  Instrumentatitm  and  specialized  vdiicles  are  available  to  support  a  variety  of  activities  on  land 
and  in  the  water. 

Scientific  Visualization  Center  -  A  unique  focility  that  uses  hi^-end  conqiuter  gr^hics  techniques 
combined  with  video  c^iability  to  address  complex  d^  problems.  The  Center  has  speed 
communications  access  to  the  Army's  fiwrth  CRAY-Y-MP  supercomputer  located  at  WES  as  well  as 
national  networks. 

Projectile  Penetration  Test  Facility  -  Houses  a  laboratmy  83  mm  "gun"  develcqied  especially  to 
investigate  anti-penetration  shielding  tedmiques  against  a  wide  range  of  projectile  threats. 
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OFFICE  OF  RESEARCH  AND  TECHNOLOGY  APPUCATION  (ORTA) 

The  ORT>  is  Ofganizatiaaally  located  widiin  the  Office  of  Tedmical  Programs  and  Plaro  and  is 
by  one  nS-12  General  who  devotes  approximatdy  3/4  man-year  of  effort  on  Domestic 

Technolog:  Transfer  and  SBIR  programs.  AdditkmaJ  manpower  support  is  provided  by  the  Office  of 
Coimsel  on  issues  related  to  patents,  licensing,  and  Cooperative  RAD  Agreements.  The  budget  for  sudi 
activities  duectly  related  to  the  ORTA  is  approximately  $200,000.  In  addition,  WES  researdiers  make 
apimndmately  500  presentatioos  at  professional  conferences  each  year.  The  estimated  budget  for  this  one- 
on-one,  researdier-lo-researcber  technology  transfer  is  approximately  SI  million. 

PuMichv: 

*  Activities  Rep<^ 

*  Broad  Agency  Announcement  of  current  interests 

*  Fact  Sheets  on  individual  technologies 


TECHNICAL  REPORTS 


REPPPICS- 


Submitted  to  DTIC 


FY92 


224 


FY93 

fthrwqb-iZiiDgi 


77 


PUBLICATIONS 


POBUCATTONS 

FY92 

FY93 

tthrouah  June) 

Approximate  Number  Published 

325 

257 

Typical  Publications  and  Forums: 

*  American  Society  of  Civil  Engineers  (ASCE)  Journal  of  Environmental  Engineeriiig  Division 

*  ASCE  Journal  of  Materials  in  Civil  Ei^ineerii^ 

*  American  Society  for  Photogrammetry  and  Remote  Sensing 

*  Journal  of  Aquatic  Plant  Management 

*  Journal  of  Coastal  Researdi 

*  Sea  Tedmology  Magazine 

Selected  Titles: 

*  Cleaning  Up  Department  of  Defame  Imtallatiom 

*  Resin  Modified  Pavement  in  Aiifield  Applicatiom 

*  Modeling  Realistic  Ship  Behavior  in  Highfy  Restricted  Waterways 

*  A  Decision  Support  System  for  Flood  Forecasting  and  Control 

*  Working  with  Concretes  Based  on  a  High-Performance  Blended  Cemertt 

*  Verification  of  the  Chesapeake  Bay  Three-Dimensional  Numerical  Model 
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CONFERENCES  AND  SYMPOSIA 


FY92 

FY93 

fthrouah  June) 

Approximate  Number  Attended 

100 

86 

Selected  Conferences  and  Symposia: 

*  Water  Quality  Enhancement  Teclmiques  Workshop,  Vicksburg,  MS 

*  Hunicane  Andrew;  A  Taste  of  die  Future?  1993  National  Hurricane  Conference,  Orianb,  FL 

*  National  Wetlands  Engineering  Workshop,  St.  Louis,  MO 

*  ASCE  Coastal  Engineering  Pracdoe  *92,  Long  Beach,  CA 

*  Materials  Engineering  Coi^ress,  ASCE,  Atlanta,  GA 

*  ASCE  1993  National  Conference  on  HydrauUc  Engineering,  San  Francisco,  CA 

*  American  Concrete  Institute  Anmial  Convention,  Dallas,  TX 

*  38di  Annual  Society  for  Advancement  ofMaterialsA  Plastics  Eiigineering  Symposium,  Anaheim 


EXCHANGE  PROGRAMS 

Selected  Exchange  Programs: 

*  ARO  Army  Summer  Faculty  Research  and  Engineering  Program  >  Louisiana  State  University, 

East  Carolina  University,  University  of  Arizona 

*  ARO  Summer  High  Sc^l  Faculty  and  Science  Program 

*  U.S.  Military  Academy 

*  Science  and  Technical  CoU^  Students  •  Mississippi  State  University,  &  Jadcson  State  University 

*  Interagency  Personnel  Agreements  (IPA)  •  Texas  AAM,  West  Virginia  University  and  Louisiana 
State  Ihiiversity 


RDT&E  CONTRACTS 


FY92 

R  OF  CONTRACTS 


98 


funding 


$9.7  M 


Fy93 

R  OF  CONTRACTS 


88 


FnWDING 


$8.4  M 


Note:  Does  not  include  Civil  Works  contracts. 


Selected  Contracts  to  Commercialize  Technolojzv: 

*  Trenchless  Construction -Evaluadoi  of  Methods  and  Materials  to  Install  and  Rdiabilitate 
Underground  Utilities 

Commerc«ali»a*«n*»-  Louisiana  Tedi  University  Constnicdoo  Productivity  Advancement  Researdi 
Program  (CPAR)  Contract  to  evaluate  methods  and  materials  to  install  a^  rdiabilhate 
underground  utilities  with  the  aim  of  promoting  the  commercialiratinn  of  trenchless  techndogy. 

*  In-Situ  Device  to  Determine  Lateral  Eardi  Pressure 


Conunercialization:  A  SBIR  contractor  is  designing  a  device  to  measure  lateral  eardi  pressures  in- 
situ. 

Falling  Beam  Sml  Saw  -  An  Advanced  Process  for  Forming  Underground  Cutoff  Walls 
Commercialiaatinn-  A  CPAR  coitract  is  develqiing  a  soil  saw. 
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Sdected  Commercialized  Technologies: 

*  Developed  numerical  water  quality  models  w4iicfa  are  beii^  used  by  over  SO  consulting  engineering 
films. 

*  Devel(^)ed  bioengineering  technology  vriiich  is  being  used  by  several  environmental  conq)anies  to 
arrest  erosion  occurring  at  the  toe  of  dikes  protecting  wetlands  on  die  Sacramento  Rrvo’. 

*  Developed  pavement  technologies  such  as  microwave  recycling  of  hi^way  materials,  drop-cone 
penetnnneter,  and  airfield  repair  techniques  have  all  been  commercialized. 


GRANTS  AND  COOPERATIVE  AGREEMENTS 

Donations  of  Equipment  to  Universities: 

*  Alcorn  State  University  -  Electronic  Equipment 

*  University  of  Washingum  -  Otolith  Equipment 

*  University  ofMaryland,  Eastern  Shme-Gmiputer  Equipment 

*  IhiiversityofMassachusetts,  Amherst -Loaned a Geanor  Simple  Shear  Device 

Investments  in  University  Facilities: 

*  University  of  Alaska -Grant  for  Superccanputer  and  peripheral  Equipment  ($19M) 

*  Rice  University  -  Grant  for  Equipment  and  Facilities  ($22SK) 

Education  Partnerships: 

*  Alcorn  State  University 

*  Vicksbuig-Wanen  Giiinty  Public  School  District 

*  Lewisville  Lake  Enviraimental  Learning  Area  (includes  Southern  Methodist  University,  Texas 
A&M  University,  Texas  Christian  Ihiiversity,  Texas  Woman's  University,  University  of  North 
Texas,  and  the  University  of  Texas  at  Arlingtcm 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


FY< 

PHASE  I 

SBIR  FI 

)2 

PHASE  II 

JNDING 

FYS 

PHASE  I 

)3 

PHASE  II 

$206  K 

$466  K 

$67  K 

$1,221  K 

USE  OF  LABORATORY  FACILITIES 

Typical  Uses  of  Facilities: 

*  Ihiiversity  of  New  Orleans  -  Used  die  Geophysical  Training  Facility  for  a  field  laboratory. 

*  City  of  A^dalia,  LA  -  Agreement  to  study  fix^  and  moveable  bed  models  cm  die  Murry 
i^drodectric  Project 

*  PmtofLos  Angeles -Agreement  to  ctmduct  various  types  ofmodel  studies  vdiich  use  unique  wave 
modeling  fiwilities. 
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COOPERATIVE  R&D  AGREEMENTS  (CRDA) 


13 

1 

Selected  Active  CRDA's  Titles: 

*  Non-Destructive  Testing  and  Evaluation  of  Pavements 
Partner  Local  Government 

*  Masonry  Research  for  Limit  States  Design 
Partner  Industry 

*  Application  of  Roller  Compacted  Concrete  Technology  to  Roadway  Paving 
Partner:  Academia 

*  Trenchless  Construction 
Partner:  Industry 

*  Stabilization  of  High  Plasticity  Clay  Soils  Using  Discrete  Fibers 
Partner:  Industry 

Lab  Investment:  $1886KinFY92and$2526KinFY93 

Non-Monetarv  Contributions: 

*  Services 

*  Equipment 

*  Tecli^cal  Information 

Reasons  for  Backlog:  Tbere  is  currently  not  a  backlog. 


INTELLECTUAL  PROPERTY 


PATENTS  DXJRING  FY92  &  FY93  (through  June) 

NUMBER 

AMOUNT  OF 

ISSUED 

5 

4 

N/A 

N/A 

Selected  Patent  Titles: 

•  Computer  Controlled  MW  Oven  for  Water  Content  Determination;  5,085,527 

•  Explosive  Stemming  Device;  5,092,245 

•  D^cefor  Measuring  Reflectance/Fluorescence  in  In-Situ  Soil;  5, 128,882 

•  Conputer  Controlled  Ball  Valve;  5, 1 78,36 1 

•  Modified  Tribar  Armor  Unit,  5, 1 76,466 
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Selected  Patent  Application  Titles: 

*  Tedwaque  far  Using  Electrolytes  to  Control  the  Hardening  of  Binder  on  Cement  Pastes 

*  Use  of  Separated  Electrode  System  in  Electrolytically  Setting  or  Hardening  Reactive  Pastes 

*  Quick-Release  Trigger  Mechanism  far  Large  Loads 

*  A  Technique  and  Apparatus  for  Using  a  Chemical  Indicator  Tape  with  a  Fiberoptic  Cone 
Penetrometer  to  Detect  Contaminants  in  Soil 

Backlog  in  Patent  Applications:  There  is  a  backlog  of  j^^roocmiatdy  IS  ^licatioiis.  The  badclog  is 
due  to  having  only  one  Patent  Attorney  at  WES. 

Attorneys  Supporting  DTT:  WES  has  two  Attorneys  who  provide  sui^x>rt,  as  needed,  to  die  DTT 
program.  They  provide  counsel  to  WES  engineers  and  scientists  r^arding  patent  and  license 
requirements  responsibilities  throu^  personal  interviews.  They  have  also  invited  Crxps  HQ 
patent  counsel  to  WK  on  muhqile  occasions  for  interviews  and  seminars  with  WES  engineers  and 
scientists.  The  cumulative  salary  of  the  two  WES  attorneys  is  $1 18,765  per  year  dxxi^  only  20 
percent  of  their  time  is  devoted  to  DTT  activities. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

WES  has  received  two  inquiries  r^arding  partnering  in  a  TRP  proposal  and  has  agreed  to 
participate  in  one  prxqiosal.  .^iproximately  40  man-hours  have  been  eiqiended  evaluating  proposals  and 
discussing  potential  T^  programs  with  industry. 


INTERACTIONS  VyHTH  NON  DOD  ORGANIZATIONS 


Typical  Irrteractions  with  Other  Government  Agencies: 

*  U.S.  Coast  Guard  and  Nadomd  Oceanic  and  Atmospheric  Administration  -  Electronic  Chart 
Di^lay  Information  System  (ECDIS) 

*  Interagency  ReseardiCoordinatioo  Conference -a  biannual  conference  to  discuss  researdi 
programs  of  common  interest  with: 

*  Tennessee  Valley  Audiority 

*  Bureau  of  Reclamation 

*  Bonneville  Power  Administration 

*  Western  Area  Power  Administration 

*  Federal  Bureau  of  Investigation,  Department  of  State,  and  Environmental  Protection  Agency  -  Use 
of  explosives  at  a  Superfond  Cleanup  Site 

*  DqiartmentofTransportation  and  DqiartmemofEnetgy-Aigoone  National  Lab -Devdoimient  of 
magnetically  levitated  (MAGLEV)  transportatioo 

*  Federal  Aviation  Administration  -  Reseat  <»  the  seismic  response  of  contrd  towers. 

Typical  Interactions  with  State  and  Local  Governments: 

*  Memoranda  of  Dnderstandii^(MOU)  wife  several  states 

*  Hawaii  Department  of  Transportation  -  Physical  and  numerical  investigations  to  optimize  foe 
design  of  enlargements  of  foe  entrance  chaiml  and  irmer  haibw  at  Barbers  P<mit,  Hawaii 

*  Iowa,  Colorado,  and  Texas  Dqjartments  of  Transportatioo  -  Evaluation  of  conqwiter  software  ftn 
on-line  quality  control  of  portland  cement  concrete  production 
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Pittsbuigjb  Intenatiaaal  Aiiport  -  Field  test  and  evaliutian  of  ooooete  quality  control  by  heat 
signature  and  tnatuiity  inedkods 

New  Yoik  Dqpartment  of  Transportatioa  >  Rdud>ilitatioo  of  locks  on  the  Erie  and  Oswego  Canals 

using  a  precast  stay-in-place  forming  system 

Orange  County  California  -  Hydraulic  model  study  of  San  Juan  Creek 


Scraps  Oceanographic  Institute  -  Harbor  wave  modeling  and  infiragravity  waves 

Shfa  Energies,  Inc.  -  Model  tests  to  study  retrofit  of  a  low-head  hydropower  plant  at  Melvin  Price 

LAD,  Mississippi  River 

A  ready-mix  crmcrete  plant  in  Louisville,  Kentucky  -  Ccoduct  a  seminar  arrd  field  deroonstratioQ 
on  foe  use  of  DELVO  technology 

Various  private  research  coitqMuiies  -  Provide  technical  consultation  and/or  contract  R&D 
National  Science  Foundation  -  Study  tsunami-induced  runup  on  beadies 


Scientists  are  adjunct  professors  at  various  universities 

R&D  contracts  with  many  universities 

Interagency  Personnel  Agreements  fiom  several  universities 

Visited  by  professors  throughout  the  world  for  information  and  cmsultation 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER  (DTT) 

1.  Formalize  DTT  Policy  and  Procedures  for  WES 

A  manual  will  be  published  defining  WES  pdicy  and  procedures  related  to  Domestic  Technology 
Transfin.  Patent  and  Cooperative  Researdi  A  Devdcpment  Agreement  (CRDA)  issues  will  be 
addressed,  as  well  as  issues  related  to  technical  assistanoe/infonnation. 

2.  Develop  Training  Materials  for  Engineers  and  Sdentists 

To  reinforce  die  Policies  and  Procedures  Manual,  we  will  prqiare  a  PC-based  slide  show  covering 
Domestic  Tedmology  Transfer  laws  and  issues.  The  slide  sh^  will  be  distributed  to  our 
engmeers  and  scientists  as  an  executable  file  on  floppy  disk.  Quick  refinoice  cards  on  CRDAs, 
Patents,  and  Licensing  will  accon^nmy  tbe  disk. 

3.  Technology  Assessment 

WES  engineers  and  scientists  will  be  tasked  to  prqiare  feet  sheets  on  technology,  tedmiqiKS,  and 
software  being  developed  at  WES  that  may  have  commercial  qiplicarion.  These  will  be  reviewed 
and  used  to  identify  candidates  fin*  CRDAs,  patent  ai^licadons,  and  patent  licensing  actions. 

4.  Outreach 

A  10  fiiot  long  trade  show  display  will  be  conqileted  for  use  in  publicizing  WES  technologies 
available  for  CRDAs  and  licensing.  We  will  begin  development  of  literature  products  to  siqipmt 
Domestic  Techndogy  Transfer  marketing  efforts  sudi  as  trade  shows  and  economic  developinent 
workshops. 
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WALTER  REED  ARMY  INSTITUTE  OF  RESEARCH 


ORTA:  COL  August  Salvado  PHONE:  (202)576-3551 

WRAIR  FAX:  (202)576-3114 

Washington,  D.C.  20307-5100  DSN:  291-3551 

ORGANIZATIONAL  AREAS  OF  EXPERTISE 

Devdoinnent  of  vacciiies  directed  against  infectious  agents  of  military  concern  using  reconibiiiaiit  and 
mcdecular  tedmology  along  wife  tissue  culture,  annnal  models,  and  human  studies  conducted  both  in  fee 
U.S.  as  well  as  endemic  areas  throughout  fee  world. 

Devel<q>ment  of  new  drugs  directed  against  infectious  agents  endemic  to  areas  of  military  concern  utilizing 
conqniter  tiwfeting  mol^ynlar  fftehtiiqiiiig  tissue  culture,  animal  models,  and  human  studies  done  in  the 
U.S.  as  well  as  endemic  areas  in  ofeer  countries. 

Deveiopment  of  new  and  unique  vdiicles  and  adjuvants  for  drug/vaccine  delivery  that  will  anq)lify  and 
direct  fee  response  to  these  agents  resulting  in  r^ced  cost,  increased  safety,  and  improved  efiBciency. 

Develofnnent  of  new  blood  products  useful  in  fer-ferward  areas  for  resuscitation  of  shock  due  to  trauma 
and  hemorrhage. 

Development  of  bioabsoihable  materials  used  to  amtrd  bleeding  or  to  serve  as  tissue  adhesives  and 
tenqxnary  matrices  for  the  development  of  bone  or  tendon. 

Modding  of  injury  to  fee  upper  airways,  lung,  or  Gastromtestinal  Intestinal  (GD  system  from  blast 
overpressure. 

Identification  of  tissue  interactions  and  types  of  injury  related  to  directed  energy  sources  (microwaves  or 
lasers)  and  determinatian  offeresbold  lev^  frrr  sudi  injury. 

Identification  of  fectors  most  relevant  to  combat  stress  and  unit  cohesion  and  develoinnent  of  sqqnoadies  to 
mitigate  stress  and  enhance  cohesion. 

Development  of  vaccines  and/or  drugs  to  prevent  infection  «'  mitigate  the  effects  of  selected  unusual 
bkdpgic  mganisms  and  feeir  toxins. 


UNIQUE  FACILITIES 

GMP  Vaccine  Pilot  Production  Facility  -  Facility  provides  the  crqiability  to  produce  batdies  of 
vaccine  under  Good  Manufecturing  Practices  (GMP)  standards  required  by  fee  Fo^  and  Drug 
Administratian  (FDA)  fin  human  tBstmg  in  large  Rase  in  efficacy  trials. 
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GMP  Peptide  Synthesis  Facility  -  Facility  provides  the  ability  to  syndiesize  candidate  peptides 
(pwtioas  of  pioteiiis)  under  FDA  required  GMP  standards  that  can  be  incorporated  into  human  vaccines. 

Vaccinc/Dnig  Delivery  Systems  -  Four  different  types  of  sophisticated  delivery  systems  (several 
patented  or  beir%  patented  by  WRAIR  investigators)  provide  dw  ciq>ability  of  markedly  anq>lifying  and 
directing  the  immune  response  to  adiieve  maximum  efficacy  for  any  given  vaccine. 

Serum  Repositoiyr  -  Weil  documented  and  catalogued  repository  of  approximately  1 1  million  serum 
samples  from  all  active  duty  and  reserve  military  across  fee  continental  U.S.  over  the  last  8  years.  This 
rqxrsitory  is  unavailable  anyvdiere  else  and  provides  the  ability  to  identify  serum  markers  and  establish 
tpidemiology  of  disease  processes  from  any  r^on  of  fee  country. 

U.S.  Army  HIV  Data  System  (USAHDS)  Database  -  Massive  database  links  demographic  and 
clinical  data  on  individuals  to  the  1 1  million  samples  in  the  Serum  Repository. 

OCONUS  Laboratories  •  Stable,  well  established,  high  quality  laboratories  on  four  ccmtinents  provide 
the  capability  to  study  the  efficacy  of  relevant  drugs  and  vaccines  in  tc^ods  vfeere  the  diseases  of  concern 
are  endemic. 

Blast  Overpressure  Model  -  Integrated  conq)uter  model  of  several  programs  that  together  will  predict 
fee  probability  and  severity  of  tissue  injury  to  the  upper  airways,  lung,  or  GI  syston  resulting  from 
(xmcussive  noise  waveforms  entered  into  ^  program. 

Shock  Tube  -  Unique  and  reproducible  system  to  generate  cemeussive  noise  waveforms  and  permit 
laboratory  studies  of  tissue  injury  or  the  effects  of  such  waveforms  on  physical  performance. 

Performance  Assessment  Technology  -  Battery  of  standardized  tools  sensitive  to  definirig  disruption 
of  a  spectrum  of  cognitive  abilities  under  conditions  of  stress,  sleep  deprivation,  and  enviraimental 
disturbances. 

Behavioral  Models  -  Unique  and  well  documented  spectrum  of  sophisticated  animal  naxlels  that  address 
issues  frtxn  bdiavioral  economics  to  fectors  crucial  to  combat  stress. 

Resuscitation  Models  -  Highly  technical  rtKxfels  that  provide  the  ability  to  study  sensors,  drugs,  and 
interventions  useful  to  nranhor  and  reverse  hemorrhagic  shock  wife  robust,  weU  documented,  computer 
controlled  large  and  small  animal  model  systems  with  closed  loop  rescusitation  algorithms  based  on  neural 
nets  and  fiizzy  logic  controllers  c^iable  of  outcome  prediction. 

Automated  3-Dimensional  Tissue  Culture  System  -  Provides  the  ability  to  support  bone,  and 
bone  marrow  cultures  for  transplantation  or  tissue  eiqransion. 

Remote  Monitored  Digital  Microscope  Imaging  S3rstem  -  Provides  die  ability  to  remotely  monitor 
and  ctmtrol  the  imaging  of  cells  and  tissues  currently  grown  on  Space  Shuttle  flights  in  the  Automated  3D 
Tissue  Culture  System. 
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OFFICE  OF  RESEARCH  AND  TECHNOLOGY  APPLICATION  (ORTA) 

The  ORTA  chief  is  a  Lieutenant  Colonel  v4k>  perfonns  ORTA  functions  nearly  full  time. 
Addhioiial  ORTA  suppwt  is  provided  by  the  Associate  Director  for  Research  Mariceting  and  Pdicy 
Development  and  the  Dq)uty  Associate  Director  for  Researdi  Management  who  devote  25  percent  and  5 
percent,  respectively,  of  their  time  to  ORTA  fimctkms.  The  ORTA  budget  in  FY92  was  SlOOK  and 
$150KinFY93. 

Publicity: 

*  WRAIR  Biannual  Report 

*  WRAIR  Historical  Report 

*  Laboratory  of  the  Year  Submission 

*  Federal  Roister  Announcements 

*  MootgtRnery  County  High  Technology  Council  Meetings 


TECHNICAL  REPORTS 


TECHNICAL  REPORTS 

FY92 

FY93 

fthrouah  June) 

Submitted  to  DTIC 

111 

68 

PUBLICATIONS 


PUBLICATIONS 

CY92 

CY93 

fthrouah  June) 

Approximate  Number  Published 

468 

456 

Typical  Publications  and  Forums: 

*  Journal  of  tihe  American  Medical  Association 

*  Journal  of  Experimental  Medicine 

*  Journal  of  Forensic  Sciences 

*  Journal  of  Infectious  Diseases 

*  Physiology  and  Bdiavior 

*  Vaccine 

Selected  Titles: 

*  Recent  Advances  in  Understanding  Clotting  and  Evaluating  Patients  with  Recurrent  Thrombosis 

*  Characterization  of Naturally  Acquired  Antibodies  to  the  Non-Repetitive  Flanking  legions  of  the 
Circumsporozoite  Protein  ofPlasmodium-Falciparum 

*  Rapid  Generation  of  S^cific  Protective  Immunity  to  Francisella-Tularensis 

*  Neuroreceptors  and  Glucose-Metabolism  in  Epilepsy  as  Studied  by  Pet  Scanning 

*  Abnormal  Cardiovasetdar-Responses  Induced  by  Localized  High-Power  Microwave  Exposure 

*  Clinical  and  Laboratory  Observations  Following  Oral  or  Intramuscular  Administratitm  of  a  Live 
Attenuated  Hepatitis-A  Vaccine  Candidate 
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CONFERENCES  AND  SYMPOSIA 


*  American  Society  of  Microbidagy 

*  FedemI  Laboratwy  Consortium 

*  Intemadonal  Assodatico  Bidt^cal  Standardization  Symposium 

*  Safety  and  Efficiency  of  2iid  Generation  Vaccines 

*  American  Gastroenterdogy  Association 

*  Intenratianal  Society  of  B^vkvalNeurosdences 

*  The  Society  ferNeuroscienoes 

*  American  Society  for  Trt^kal  Medicine  and  Itygiene 

*  Federatian  of  American  Societies  fix  Erqierimental  Bidogy 

*  The  Shock  Society 

*  Amodatioa  for  foe  Advancement  of  Medical  Instrumentatioo 

*  American  Society  for  Biodiemistry  and  Mdecular  Bidogy 

*  American  Society  of  Nqrhrology 


EXCHANGE  PROGRAMS 


National  Research  Council  Postdoctoral  Assodateship  Program 

Dqrartment  of  Defimse  Science  and  Engineering  Internship  Program  fix  ffigh  Sdiool  Students 

Scknce  and  Technology  CoU^  Student  Contractrxs 

Stay  in  School  Programs 

Partners  in  Education  of  foe  DC  Public  Schods 

Federal  Intergovernmental  Personnd  Act 


RDT&E  CONTRACTS 


FY92 

FY93 

. . .  1  ■  1 1 1  II  1  iM  1 1 1 1 1 1  M 

1  ;  f  -J  ^  V  V  H 

130 

$24.2  M 

122 

$20.6  M 

GRANTS  AND  COOPERATIVE  AGREEMENTS 


Fy92 

FY9: 

1 

GRANTS 

28 

$18.5  M 

23 

$4.9  M 

AGREEMENTS 

5 

$0.5  M 

9 

$18.5  N 
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SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAMS 


n 

PHASE  I 

SBIR  Ft 

f92 

PHASE  II 

niDING 

Fy93 

_ PHASE  I  _ L  fflASE  II 

$50  K 

$642  K 

N/A 

$893  K 

COOPERATIVE  R&D  AGREEMENTS  (CRDA) 


33 

25 

Selected  Active  CRDA's  Titles: 

*  Immunologic  Approaches  to  Prevent  or  Treat  Infectious  Diseases  by  Using  Recombinant  Viral 
Vectors 

Partner.  Industry 

*  Composite  Formulations  of  Insect  Repellents 
Partner  Industry 

*  Development  of  Drugs,  Vaccines,  and  Other  Medical  Products  for  the  Prevention  and  Treatment 
of  Malaria  and  Other  Parasitic  and  Infectiotts  Diseases 

Partner  Internatioiial  Non-Profit  Organization 

Criteria  for  Deciding  if  Income  is  Desired:  If  the  Government  will  make  a  significant  investnacot  in 
coaductmg  mearcb  and/or  evahiatioa  of  a  coR^iany’s  product,  or  if  die  researdi  and  devdopment 
may  lead  to  a  commercially  viable  product,  then  WRAIR  will  request  that  die  Conqiany  partially 
reimburse  WRAIR  in  compensatioD  for  die  R&D  effort  in  the  program. 

Non-Monetarv  Contributions: 

*  Personnel  provided  by  Industry 

*  Equipiimt  provided  by  Industry 

Reasons  for  Backlog:  Conqianyl^  offices  require  additional  education  on  Tedmology  Transfer  and 
CRDA's. 


INTELLECTUAL  PROPERTY 


PATENTS  DURING  FY92  &  FY93  (through  June) 

NUMBER 

NUMBER  OF 

NUMBER  OF 

AMOUNT  OF 

6 

37 

10 

$22  K 
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Selected  Patent  Titles: 

*  Nucleic  Acid  Probe  and  Method far  the  Rapid  Detection  of  Typhoid  Fever  Bacteria,  5,055,394 

*  Hybridoma  Cell  Lines  and  Monoclonal  Antibodies  to  Clostridium  Difficile  Toxins  A  and  B\ 
5,071,759 

*  Photo  Processing  Work  Station;  5,077,570 

*  Potentiation  of  Immunotaxin  Action  by  Brefeldin  A;  5,1 12,607 

*  Bis-Methylene  Ether  Pyridinium  Compound  Preparation;  5, 1 30,438 

*  Compounds  Exhibiting  Anti-Parasitic  Activity  and  a  Method  for  Their  Use;  5,204,352 

Selected  Patent  Application  Titles: 

*  Synthetic  Peptide  Protective  Against  Malaria  and  Encoding  Genes 

*  Heterocyclic  and  Aromatic  Thiosemicarbizones  Usefiil  in  the  Treatment  of  Filariasis 

*  A  Vaccine  far  Induction  of Immunity  to  Malaria 

*  Oral  Vaccine  for  Immunization  Against  Enteric  Disease 

*  Protein-Free  Medium  far  Cell  Cultivation 

*  Administration  of  Liposomes  Containing  Peptides  or  Proteins  Including  CTL  Epitopes  of  HTV 
Proteins 

Backlog  in  Patent  Applications:  Headquarters,  U.S.  Amy  Medical  Research  and  Devdopment 
Command  (USAMRDC)  does  not  have  a  backlog  in  work  on  patent  aiq>licatioos.  However, 
USAMRDC  has  inherited  invention  disclosures  from  HQDA.  These  invention  disclosures  will 
soon  be  processed  by  a  contractor  in  prqraration  for  conducting  patent  searches  and  filing  patent 
applications. 

Attorneys  Supporting  DTT:  Attorney  support  for  WRAIR  is  provided  by  HQ  USAMRDC,  Fort 

Detrick,  MD.  One  GS>14  patent  attorney  is  devoted  full  time  to  patent  prosecution  and  licensing. 
A  second  GS*14  general  attorney  and  a  Lieutenant  Cdonel  atttnney  devote  approxiinatdy  50 
percent  and  30  percent,  respectively,  of  dieir  tiroe  to  tecbndogy  tramsfer  activities.  The  current 
travel  budget  is  S7,500. 


TECHNOLOGY  REINVESTMENT  PROJECT  (TRP)  EFFORTS 

WRAIR  cooperated  widi  die  Maryland  Department  of  Economic  and  Enqiloyment  Develofmient  in 
dieir  submisskm  to  ^  Advanced  Research  Prqects  Agency  (ARPA).  The  proposal  is  fisr  the  "Maryland 
Healdi  Care  Product  Alliance"  and  is  being  evaluated  alcaig  widi  die  rest  of  the  TRP  proposals. 
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INTERACTIONS  WITH  NON  DOD  ORGANIZATIONS 


Typical  I 


with  Other  Government  Agendcs: 


Natkoal  Aeronautics  and  Space  AdminiAiation  •  Space  tissue  loss  prefect 

Natknal  Institutes  of  I&aMi  •  Various  projects  including  vaccine  devdopment 

Food  and  Drug  Administiatko  -  Investigational  new  drug  applications  (drugs  and  vaccines)  and 

tsnmpliance  with  good  Rianu&cturing  practices 

Depiulnient  of  Agriculture  -  Material  Transfer  Agreements  on  antiparashe  drug  testing. 
Dqiartment  of  State  -  Special  fiveign  activity  labtxattmes;  q>idenuoiogy  and  drug  and  vaedne 
field  testily 

WotM  Healtii  Organization  •  Drug  and  vaccine  devdopment;  WRAIR  also  provides  ejqrert 
consuhantship 

Veterans  Adiiunistration  -  Numerous  cooperative  grants 


Typical  Interactions  with  State  and  Local  Governments: 

*  State  of  Maryland -SupptMt  of  Dqiartment  of  Economic  aivdEnqiloyment  Development  activities 

*  Montgomery  County  Techndogy  Council  -  Member 

*  Greater  Silver  Spring  Chamber  cf  Commerce  -  Member 


Typical  Irrteractions  with  Industry: 

*  Numerous  interactions  through  CRDA's  and  Material  Transfer  Agreements  in  die  fidlowing  areas: 

*  Japanese  E  Encqihalitis  Vaccine  Development 

*  HIV  drug  and  vaccine  testing 

*  Insect  rqiellaiit  devdofmient  and  efficacy 

*  Antibiotic  field  testing 

*  Malarial  drug  and  vaccine  fidd  testing 

*  Hqiatitis  A  vaccine  trials 


*  Ihiiversity  of  Georgia -Schistosomiasis  modeling  and  drug  testily 

*  University  of  Maryland -Attenuation  of  bacteria]  strains  fiv  diarrheal  vacemes 

*  A^igmia  Pdytechnic  Institute  and  State  University  -  Brucdlosis  vaccine  development 

*  University  dTHawaii- Malaria  antigen  devdopment  fiir  vaccines 

*  Duke  University -Devdopment  of  Malaria  enzyme  inhibitors  (in  n^otiation) 

*  Rutgers  Ihiiversity- Devdopment  of  Ldsmaniasis  topical  rqwOaots 
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PLANS  FOR  IMPROVING  DOMESTIC  TECHNOLOGY  TRANSFER 

In  1994,  the  USAMRDC  will  inqirove  its  tedmdogy  transfer  program  by  en^ihasizing  marketing 
and  licensing  vdiile  sdidifyii^  the  existing  Cooperative  Research  and  Develofnnent  Agreement  process. 

Specific  Plans 

1.  FinalizatioD  of  a  local  siq^lement  to  AR  70-S7,  which  has  been  ai^roved  by  Headquartm 
DqMntmentofdieAnny.  This  local  suf^kment  will  contain  diree  model  Cooperative  Researdi 
and  Development  Agreements; 

(1)  A  loog'fbim  for  large  projects 

(2)  A  shmt-form  for  simple  transfers  of  material  or  informatkn  to  non-Govemment  parties 

(3)  A  material  transfer  tnodel  for  transfer  of  non-commercial  material  or  informatioo  to  the 
Government  testir^. 

Final  issuance  of  this  supplement  will  sdidify  the  prr^ram  by  providing  a  minimal  uniform  system 
diroughout  foe  Command  without  curtailing  flexibility. 

2.  Trainirtg  of  all  scientists  within  the  Command  on  basic  intellectual  property  law,  the  techncdogy 
transfer  process,  and  ethics  issues  unique  to  technology  transfer. 

3.  Detailed  training  of  ORTAs  on  commonly  negotiated  provisions  of  CRDAs. 

4.  Fstablishmertt  of  a  multi-discipline  inventioo  review  committee  to  prioritize  invetttioo  disclosures 
and  identify  inventions  for  early  markedng  effiwts. 

5.  B^in  to  computerize  foe  patent  docketing  system  for  foe  command  wfaidi  will  again  aid  in 
marketing  efforts. 
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EXAMPLES  OF 

U.S.  ARMY  COMMERCIALIZED  TECHNOLOGIES 


New  Oscillator/Amplifier  Components 

The  U.S.  Anny  Research  Laborat(»y  throu^  its  Electrooics  and  Power  Sources  Directorate 
(EPSD),  located  at  Fort  Mcxunouth,  N.J.,  together  with  Trootedi,  Inc.,  located  in  the  proximity  of  Fort 
Momnoudi,  have  bea  ctxiducting  an  extremely  successful  Cooperative  Researdi  and  Devdopment 
Agreement  (CRDA)  program  wdiich  addresses  an  number  of  government  and  private  sector  needs.  As  a 
result  of  dus  cooperative  program,  die  following  successes  have  been  r^rted  and  documented  under  the 
CRDA. 

Trootedi  has  designed  a  millimeter  wave  communicatioos  relay  and  distribution  system  for 
extending  cable  television  service  to  high  density  urban  areas  where  it  is  inqiractical  to  use  convendtxial 
cable  service.  EPSD  provided  Trootech  with  test  focUities,  advanced  antenna  design  techniques,  and 
transceiver/antemia  evaluaticm  for  diis  new  system  design. 

Trootech  has  pimieered  cellular  power  anqilifiers  fin’  cell  site  transmitters  and  provided  much  of 
diis  tedmology  to  die  cellular  phone  industry.  New  anqilifier  designs,  having  stringent  requirements  for 
hi^  purity  signals,  can  mily  be  verified  widi  specialized  equipment  such  as  is  fixmd  at  EPSD.  EPSD  has 
extensive  oqierience  in  this  area  of  technology  and  is  cunoitly  working  with  Trootech  in  the  evaluation  of 
developmental  anqilifier  units. 


Dual  Mode  Quartz  Thermometric  Sensing  Device 

The  Electrooics  and  Power  Sources  Directorate  (EPSD)  of  die  Army  Research  Laboratory  has 
signed  seven  partially  exclusive  Patent  Licensing  Agreements  (PLA's)  widi  diree  large  corporations  and 
fiair  small  businesses.  The  EPSD  patent  endded.  Dual  Mode  Quartz  Thermometric  Sensing  Device,  has 
wide  range  commercial  jqiplications,  such  as,  in  conummications  (satellite,  cellular  phooes  and  pagers), 
navigation  (Global  Positioning  Systems)  telecommunications  (digital),  and  highly  accurate  digital 
diomometers. 

The  significance  of  diis  invention  is  diat  a  new  and  novel  mediod  has  been  developed  fiv  use  in 
nucroconqiuter-compensated  crystal  oscillators  (MCXO's),  which  allows  temperature  conqiensation 
widiout  die  use  of  ovens  or  conventkinal  temperatiire-cfimpensatii^  tedmiques,  vdiidi  are  usually 
associated  widi  large,  powa- hungry,  oven^ontrolled  sources  with  long  wantHqi  times.  Thisnew 
dieimometric  method  aUows  fi>r  a  quartz  resonator,  similar  to  those  used  in  quartz  watches,  to  sense  its 
own  tenoperature,  dierd^  overcoming  limitations  of  usir%  external  temperature  sensors  diat  provide  the 
infimnation  necessary  fivinqirovingfireqoeacy  stability  over  temperature.  The  licensees  are  Motixola, 
Ball  Efiatom,  Fieqttenqr  Electronics,  (^Tedi,  Vectron,  Piezo  Crystal  and  Piezo  Techndogy. 
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Laser  and  Electro-Optic  Control  Systems 

The  Anny  developed  laser  and  electroH^c  control  systems  that  provided  early  designs  for  today’s 
systems  in  fiber-optic  cnmmimiratinn*  laser  compact  disk  players,  laser  printos,  and  laser  surgery. 
Surgeons  have  used  the  laser's  intense,  narrow  beam  of  li^it  to  'Sweld''  detached  retinas  and  to  cut  and 
in  mere  fiactions  of  a  second  wifoout  damaging  surroundirig  healthy  tissue. 


Image  Intensification 

nr,  Roarxrke,  Virginia,  is  about  to  market  a  ccxnmercial  night  vision  binocular.  This  device  used 
second  generation  image  iniensificatioo  tedmology  vdiich  was  a  direct  off-shoot  from  U.S.  Army  Night 
Vision  and  Electronic  Sensors  Directorate  sponsored  develqrments.  These  devices  currently  have  a 
recommended  retail  price  of  approximately  S2400.  If  current  efforts  are  successful  significant  price 
reductioos  could  occur,  the  goal  of  vdudi  is  to  get  tmder  $1000  to  concrete  with  Russian  ingxrrts.  FIT  has 
been  a  fimnal  supporter  of  people  widi  night  blindness  throu^  foe  Refoutis  Pigmentosis  Foundation  (RP). 


Far  Infrared  Thermal  Imaging  (FLIR) 

FUR  Systems,  Inc.  has  fielded  enhanced  first  generatimi  FUR  systems  for  commercial  use  and 
has  recently  joiried  with  Bell  Heliccqrter  Textron,  Inc.  to  int^rate  and  maaket  tiieir  Model  2000  A/B  FUR 
system  in  rotary  and  fixed  wing  commercial  aircraft. 

Uocooled  FUR  Sensor  Technology  developed  under  contract  with  U.S.  Army  Night  \rision  and 
Electrcxiic  Sensors  Directorate  could  revolutionize  autonxrbile  driving  techrwlogy  in  tire  future.  General 
Motcns  is  erqrected  to  have  an  uncooled  foermal  imaging  sensor  option  available  on  tiieir  Cadillac 
automobiles  in  the  1995  model  year.  This  device  will  feature  a  display  vdiich  wiU  indicate  potential  toad 
hazards  and  provide  warning  of  obstacles  vdien  driving  at  night  and  under  indement  driving  cooditions 
such  as  cyclists,  animals,  abandoned  vdiicles,  pedestrians,  and  etc. 


Structural  Foams 

A  h^  joint  manufticturer  has  signed  an  agreement  to  use  structural  foams  ftir  musculoskeletal 
applications,  pending  rqiprovalfitxn  tile  Food  and  Drug  Administration.  The  Automotive  Industry  is  also 
looking  at  utilizing  tte  material  as  part  of  its  exhaust  systems  to  control  volatile  organic  content  emission 
levds.  The  basis  ftir  manufocturing  structural  fiaams  was  developed  to  insulate  hot  gas  nozzles  in  rockets 
tirrou^the  U.S.  Army  Space  and  Strat^c  Defease  Command's  Small  Business  Innovation  Researdr 
program  with  Ultramet,  Incorporated. 
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Bum  Dressing 


Sul&myloo  cream  is  a  bum  dressing  developed  at  the  U.S.  Army  Institute  for  Surgical  Researdi. 
It  is  commercially  available  and  widely  used  in  the  United  States. 


Section  II  -  Page  6 


